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ec HE ErzMEnTs anD PRACTICE or Riccixe, 

SEAMANSHIP, AND Naval Tactics,” a work 
in two volumes quarto, was laſt year preſented to the 
public. | 

The re-publication of it, in a ſmaller form and in ſingle 
volumes, each containing one ſubject, has been called for 
from the proprietor, by a large portion of the naval world, 
as an object of peculiar convenience and advantage to them. 
In compliance, therefore, with that wiſh, the preſent trea- 
tiſe on SEAMANSHIP is now announced. 

The working of ſhips depends on principles of mathe- 
matical form and origin: but the early authors who de- 
veloped it ſcientifically have been found too abſtruſe for 
general uſe; and of this deſcription were the Pere Hoſte 
and M. Bouguer. They afforded materials, however, that 
form the baſis of that theory which was afterwards produced 
by M. Bourde de Villehuet, the truth and utility of which 
| have been confirmed by experience, This latter gentleman 
A 2 has 


iv PREF ACE. 


has treated the laws of motion in fluids, with regard to 
ſhips, and the effects of the different fails and rudder, in 
a manner equally corre& and more acceſſible to general com- 
prehenſion. But he has, in the humble opinion of the edi- 
tor, performed a more eſſential ſervice to maritime nations, 
by ſhewing the exact correſpondence of practice with the- 
ory, the one accompanying the other, as the rule and its 
example: by which not only is the truth of this ſcience eſta- 
bliſhed, but nautical ſtudents are led on to argue from 
effect to cauſe, and to make themſelves maſters of that upon 
principle, which elſe they could know only from practice. 

In the preſent volume, therefore, will be found a more 
correct tranſlation of M. Bourde's work, named Le Manceu- 
vner, and a large collection of practical directions for the 
management of ſhips, „ in harbour or on 3 
2 = 
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THE THEORY AND PRACTICE OF 
WORKING SHIPS. 


HE working of ſhips, like other ſciences, conſiſts of theory 
and practice. The knowledge of a theory, which is founded 
upon unerring principles, is ſurely indiſpenſible for the correct at- 
tainment of the practice which it guides; and it cannot therefore 
be unuſeful to ſhew that the theory of working ſhips is ſupported 
by mathematical principles, and capable of convincing demonſtra- 
tion. 

To the theoretic part are ſuperadded directions for the per form- 
ance of many evolutions, accompanied with DEMONSTRATIONS of 
the agreement of each with the mathematical principles before laid 
down. The whole, we truſt, will form the moſt extenſive collec- 
tion ever yet brought together; and all founded, we equally hope, 
upon the ſureſt principles. 

But we do not affect to give ſpecific directions for every poſſible 
ſituation of a ſhip at ſea; becauſe, if ſuch directions could be 
given, they would moſt likely be unſerviceable from their bulk: 
but, in explaining the theory upon which all nautical operations 
ought to be founded, we impart an unfailing ſource of knowledge 
to the ſeaman. Thoſe principles will be his ſureſt ſafeguard in the 


hour of danger, and his beſt affiſtant in the time of untried diffi- 
culty, 


B EXPLANATION 


EXPLANATION OF THE TERMS 
USED IN SEAMANSHIP. 


BACK. The ſituation of the ſails, when their ſurfaces are 
preſſed aft againſt the maſt by the force of the wind. | 

ABAFT. The hinder part of a ſhip, or towards the ſtern. 
It alfo ſignifies farther aft or nearer to the ſtern; as, the barri- 
cade ſtands ABAFT the main maſt ; that is, nearer to the ſtern. 

ABAFT THE BEAM denotes the relative ſituation of any 
object with the ſhip, when the object is placed in any part of that 
arch of the horizon, which is contained between a line at right 
angles with the keel and that point of the compaſs which is direct- 
ly oppoſite to the ſhip's courſe. See BEARING. 

ABOARD. The infide of a ſhip. 

ABOARD MAIN TACE ! The order to draw the lower 
corner of the mainſail down to the cheſtree. 

ABOUT. The ſituation of a ſhip as ſoon as ſhe has tacked or 
changed her courſe, 

ABOUT SHIP! The order to the ſhip's crew to prepare for 
tacking. | 

ABREAST. The ſituation of two or more ſhips lying with their 
ſides parallel, and their heads equally advanced; in which caſe, they 
are abreaſt of each other, as are the ſhips A B C. 


But, if their ſides be not parallel, then that ſhip, —(-6-4- 
which is in a line with the beam of the other, is : 
faid 


8 


aid to be abreaſt of her, as the ſhip E is abreaſt of 


TERMS USED IN SEAMANSHIP. 3 


D and F. With regard to objects within the ſhip, = 
it implies on a line parallel with the beam, or at 
right angles with the ſhip's length. ABREAST oF ANY PLACE, 
means off or directly oppoſite to it. 

ADRIFT. The ſtate of a ſhip broken from her moorings, 
and driving about without controul. 

AFLOAT. Buoyed up by the water from the ground. 

AFORE. All that part of a ſhip which lies forward, or near 
the ſtem. - It alſo ſignifies farther forward; as, the manger ſtands 
AFORE the fore-maſt ; that is, nearer to the ſtem. 

AFT. Behind, or near the ſtern of the ſhip. 

AFTER. A phraſe applied to any object in the hinder part of 
the ſhip, as the after-hatchway, the after-ſails, &c. 

A-GROUND. The fituation of a ſhip when her bottom or 
any part of it reſts on the ground. 

A-HEAD. Any thing, which is ſituated on that point of the 
compaſs to which a ſhip's Gan is directed, is ſaid to be a-head of 
her. See BEARING, 

A-HULL. The ſituation of a ſhip, when all her fails are furl- 
ed and her helm is laſhed to the lee fide; by which ſhe lies nearly 
with her fide to the wind and fea, her head being ſomewhat inclined 
to the direction of the wind. 

A-LEE. The poſition of the helm when it is puſhed down to 
the lee fide. 

ALL IN THE WIND. The ftate of a ſhip's fails, when 
they are parallel to the direction of the wind, fo as to ſhake or 
ſhiver, 

ALL HANDS HOAY ! The call by which all the ſhip's 
company are ſummoned upon deck. 

ALOFT. Up in the tops, at the maſt-heads, or any where 
about the higher rigging. 

ALONG-SIDE. Side-by-ſide, or joined to a ſhip, wharf, &c. 

ALONG-SHORE. Along the coaſt; a courſe which is an 
ſight of the ſhore, and nearly parallel to it. 

AMAIN. At once, ſuddenly : as, LET GO AMAIN | 
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4 EXPLANATION OF THE 


AMIDSHIPS. The middle of a ſhip, either with regard to her 
length or breadth, 
To ANCHOR. To let the anchor fall into the ground, for the 
ſhip to ride thereby. 
ANCHORAGE. Ground, fit to hold a ſhip by her anchor. 
TE ANCHOR 1s A cocK-BILL. I he ſituation of the an- 
chor, when it drops down perpendicularly from the cat-head, ready 
to be ſunk at a moment's warning. 
AN-END. The poſition of any maſt, &c. when erected per- 
pendicularly on the deck. The top-maſts are ſaid to be AN-EnND 
when they are hoiſted up to their uſual ſtations. 
APEEK. Perpendicular to the anchor; the cable having been 
drawn ſo tight as to bring the ſhip directly over it. The anchor is 
then ſaid to be APEEK. 
ASHORE. On the ſhore, as oppoſed to ABOAR D. It alſo 
means A-GROUND, 
ASTERN. Any diſtance behind a ſhip, as oppoſed to a-HEAD. 
See BEARING. 
AT ANCHOR. The ſituation of a ſhip riding by her an- 
chor. 
ATHWART. Acros the line of a ſhip's courſe. 
ATHWART-HAWSE. The ſituation of a ſhip when driven 
by acccident acroſs the fore-part of another, whether they touch or 
are at a ſmall diſtance from each other, the tranſverſe poſition of the 
former being principally underſtood, 
ATHWART THE FORE FOOT. When any object croſ- 
ſes the line of a ſhip's courſe, but a-head of her, it is ſaid to be 
ATHWART HER FORE FOOT. 
ATHWART-SHIPS. Reaching, or in a direction, acroſs the 
ſhip from one ſide to the other. 
ATRIP. When applied to the anchor, it means that the an- 
chor is drawn out of the ground, and hangs, in a perpendicular di- 
rection, by the cable or buoy-rope. The topfails are faid to be 
ATRIP, when they are hoiſted up to the maſthead, or to their ut- 
moſt extent. 
AVAST! The command to ſtop, or ceaſe, in any operation. 
AWEIGH, 


TERMS USED IN SEAMANSHIP. i 


AWEIGH. The ſame as ArRIr, when applied to the an- 
chor. | 

To BACK THE AncHorR. To carry out a ſmall anchor a- 
head of the large one, in order to ſupport it in bad ground, and to 
prevent it from looſening or coming home. 

To BACK ASTERN, in rowinz, is to impel the boat with her 
ſtern foremoſt, by means of the oars. 

To BACK TE $aiLs. To arrange them in a ſituation that 
will occaſion the ſhip to move a-ſtern. 

To BAGPIPE THE MIZEN. To lay it a-back, by bringing 
the ſheet to the n:1zen-ſhrouds. 

To BALANCE. To contract a fail into a narrower compaſs, 
by folding up a part of it at one corner. BALANCING is peculiar 
only to the mizen of a ſhip, and the mainſail of thoſe veſſels 
wherein it is extended by a boom. 

BARE POLES. When a ſhip has no fail ſet, ſhe is unpDzsr 
BARE POLES. 

BEARING. The ſituation of one place from another, with 
regard to the points of the compaſs. The ſituation alſo of 
any diſtant object, eſtimated from ſome part of the ſhip, according 
to her ſituation : theſe latter bear= 
ings are either ON THE BEAM, 
as Aand B; BEFORE THE BEAM, 
as the arcs A D and DB; aBaFT 
THE BEAM, as the arcs A C and 
C B; oN THE LEE OR WEA- A 
THER BOW, as the lines EE; oN 
THE LEE OR WEATHER QUAR=- 
TER, as the lines FF; A-HEAD, 
as the line D; OR A-STERN, as 
the line C. 

BEAR A- HAND. Make taſte, diſpatch. 

To BEAR IN WITH THE LAND is when a ſhip fails towards 
the ſhore, 

To BEAR OF. To thruſt or keep off from the ſhip's ſide, 
&c. any weight, when hoſting. 
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6 EXPLANATION OF THE 


To BEAR UP, ox AWAY. The act y 
of changing a ſhip's courſe, to make her fail 
more before the wind. Thus the ſhip A bears 4, 5 
away from a cloſe-hauled courſe, when ſhe ..- VD 
gets into either of the courſes B and C. Pj 
BEATING TO WINDWARD. The making a progreſs ' 
againſt the direction of the wind, by ſteering alternately cloſe- } 
hauled on the ſtarboard and larboard tacks. 
To BECALM. To intercept the current of the wind, in its 
paſſage to a ſhip, by any contiguous object, as a ſhore above her 
fails, a high ſea behind, &c. and thus one fail is ſaid to becalm *' 
another. | | 
BEFORE THE BEAM denotes an arch of the horizon com- 
prehended between the line of the beam and that point of the com- 
paſs on which the ſhip ſtems. See BEARING. ; 
To BELAY, To faſten a rope, by winding it ſeveral times 
round a cleat or pin. 
To BEND a $air is to affix it to its proper yard cr ſtay, 
BENEAPED. See NeaPeD. . 
BETWEEN ECKS. The ſpace contained between any two 
decks of a ſhip, | 
BILGE-WATER is that which, by reaſon of the flatneſs of a 
ſhip's bottom, lies on her floor, and cannot go to the well of the 
pump. : 
BIRTH. The ſtation in which a ſhip rides at anchor, either 
alone or in a fleet; the due diſtance between two ſhips ; and alſo | 
a room or apartment on board for the officers of a meſs. ; 
To BITT THE CABLE is to confine the cable to the bitts, by 
one turn under the croſs- piece and another turn round the bitt-head. 
In this poſition it may be either kept fixed or it may be veered away. 
BITTER. The turn of the cable round the bitts. 1 
BITTER-END. That part of the cable which ſtays within- 
board round about the bitts when the ſhip is at anchor. 1 
A BOARD is the diſtance run by a ſhip on one tack; thus 
they ſay, 4 good board, when a ſhip does not go to leeward of her 
courſe; a ſhort beard and a long beard, according to the diſtance 


run. 


BOARD. 9 
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BOARD-AND-BOARD. When two ſhips come ſo near as 
to touch each other, or when they lie ſide-by-ſide. 

To BOARD a sHi. To enter an enemy's ſhip in an engage- 
ment. 

BOLD SHORE. A ſeep coaſt, permitting the cloſe approach 
of ſhipping. 

BOOT-TOPPING., Cleaning the upper part of a ſhip's bot- 
tom, or that part which lies immediately under the ſurface of the 
n its water; and daubing it over with tallow, or with a mixture of tallow, 
her ſulphur, roſin, &c. | 


calm BOTH SHEETS AFT. The fituation of a ſhip failing 
x right before the wind. 

rom- BOW. GRACE. A frame of old rope or junk, laid out at the 

com- I bows, ſtems, and fides, of ſhips, to prevent them from being 


IX injured by flakes of ice. 
times To BOWSE. To pull upon any body with a tackle, in ater 
to remove it. 
BOXHAULING. A particular method of veering a ſhip, 
23M when the ſwell of the ſea renders tacking impracticable. 
y two i BOXING. An operation ſomewhat ſimilar to BOXHAULING. 
lt is performed by laying the head-ſails aback, to receive the great- 
eſt force of the wind in a line perpendicular to their ſurfaces, in 
order to return the ſhip's head into the line of her courſe, after ſhe 
had inclined to windward of it. # 

To BRACE TuE YarDs. To move the p_ by means of 
the braces, to any direction required. 

To BRACE aBouT. To brace the yards Ty for the con- 
trary tack, 

To BRACE snARr. To brace the yards to a poſition, in 
which they will make the ſmalleſt poſſible angle with the keel, 
for the ſhip to have head-way, 

To BRACE-TO. To eaſe off the lee-braces, and round in 
the weather-braces, to aſſiſt the motion of the ſhip's head in 
tacking. 

To BRAIL UP. To haul up a fail by means of the brails, 
for the more readily furling it when neceſſary. 


BRAILS. 
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BRAILS. A name peculiar only to certain ropes belonging 
to the mizen, uſed to truſs it up to the maſt, But it is likewiſe 
applied to all the ropes which are employed in hauling up the bot- 
toms, lower corners, and ſkirts, of the other great ſails. | 

To BREAK BULK. The a& of beginning to unload a 
ſhip. 

To BREAK SHEER. When a ſhip at anchor is forced, by 
the wind or current, from that poſition in which ſhe keeps her an- 
chor moſt free of herſelf and moſt firm in the ground, ſo as to en- 
danger the tripping of her anchor, ſhe is ſaid to break her 
ſheer, 

BREAMING. Burning off the filth from a ſhip's bot- 
tom. 
BREAST-FAST. A rope employed to confine a ſhip ſide- 
ways to a wharf or to ſome other ſhip. 

To BRING BY THE LEE. See To BRoacHn To. 

To BRING TO. To check the courle of a ſhip when 
ſhe is 2dvancing, by arranging the fails in ſuch a manner as 
that they ſhall counteract each other, and prevent her from ei- 
ther retreating or advancing. Sce ro LIE To. 

To BROACH TO. To incline ſuddenly to windward of 
the ſhip's courſe, ſo as to preſent her fide to the wind, and en- 
danger her overſetting. The difference between BROACHING 
ro and BRINGING BY THE LEE may be thus defined: Suppoſe 
a ſhip under great fail is fteering ſouth, having the wind at 
N. N. W. then weſt is the weather-ſide, and eaſt the lee-ſide. 
If, by any accident, her head turns round to the weſtward, fo 
as that her fails are all taken a-back on the weather fide, ſhe 
is ſaid to BROACH To. If, on the contrary, her head declines fo 
far eaſtward as to lay her fails aback on that fide which was the 
lee-ſide, it is called BRINGING BY THE LEE. 

BROADSIDE. A diſcharge of all the guns on one fide of a 
ſhip both above and below. 

BROKEN BACKED. The ſtate of a ſhip which is ſo looſen- 
ed in her frame as to drop at each end. 

BY THE BOARD. Over the ſhip's fide. 1 
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BY THE HEAD. The ſtate of a ſhip when ſhe is ſo unequal- 
ly loaded as to draw more water forward than aft. 

BY THE WIND. The courſe of a ſhip as near as poſſible 
to the direction of the wind, which is generally within ſix points 
of it. 

To CAREEN. To incline a ſhip on one fide fo low down, 
by the application of a ſtrong purchaſe to her maſts, as that her 
bottom on the other fide may be cleanſed by breaming. 

CASTING.. The motion of falling off, ſo as to bring the 
direction of the wind on either fide of the ſhip after it had blown 
ſome time right a-head. It is particularly applied to a ſhip about 
to weigh anchor. 

To CAT THE ANCHOR is to hook the cat-block to the ring of 
the anchor and haul it up cloſe to the cat-head. 

CAT's PAW. A light air of wind perceived at a diſtance in 


a calm, ſweeping the ſurface of the ſea very lightly, and dying a- 


way before it reaches the ſhip. 

CENTRE. This word is applied to that ſquadron of a fleet, 
in line of battle, which occupies the middle of the line; and to 
that column (in the order of ſailing) which is between the weather 
and lee columns. 

CHANGE THE MIZEN. Bring the mizen-yard over to 
the other fide of the maſt. 

CHAPELLING. The act of turning a ſhip round in a light 
breeze of wind when ſhe is cloſed-hauled, ſo as that ſhe will lie 
the ſame way ſhe Cid before. This is uſually occaſioned by negli- 
gence in ſteering or by a ſudden change of wind. 

CHASE. A veflel purſued by ſome other. 

CHASER. The veſſel purſuing. 

CHEERLY. A phraſe implying heartily, quickly, cheer- 
fully. 

To CLAW OFF. The act of turning to windward from a 
lee-ſhore to eſcape ſhipwreck, &c. 

CLEAR is variouſly applied. The weather is ſaid to be CLEAR, 
when it is fair and open; the ſea-coaſt is CLEAR, when the navi- 
gation is not interrupted by rocks, &c. It is applied to cordage, 

C : cables, 
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cables, &c. when they are diſentangled, ſo as to be ready for 
immediate ſervice. In all theſe ſenſes it is oppoſed to Frou. 

To CLEAR THE ANCHOR is to get the cable off the flukes, 
and to diſencumber it of ropes ready for dropping. 

CLEAR HAWSE. When the cables are directed to their 
anchors without lying athwart the ſtem. 4 

To CLEAR THE HAWSE is to untwiſt the cables when they : 
are entangled by having either a croſs, an elbow, or a round | 
turn. 4 
CLENCHED. Made faſt, as the cable is to the ring of the 
anchor, 

CLOSE-HAULED. That trim of the ſhip's fails, when 
ſhe endeavours to make a progreſs in the neareſt direction poſj- 
ſible towards that point of the compaſs from which the wind 
blows. | 
To CLUB-HAUL. A method of tacking a ſhip when it is 
expected ſhe will miſs ſtays on a lee-ſhore. : 

To CLUE UP. To haul up the clues of a ſail to its yard by } 
means of the clue-lines. q 

COASTING. The act of making a progreſs along the ſea- 
coaſt of any country. 

To COIL TR caBLE. To lay it round in a ring, one turn 
over another. 

To COME HOME. The anchor is faid to come home when 
it looſens from the ground by the effort of the cable, and ap- 
proaches the place where the ſhip floated, at the length of her 
moorings. 

COMING TO denotes the approach of a ſhip's head to the 
direction of the wind. 

COURSE. The point of the compaſs on which a ſhip ſteers, 

C RANK. The quality of a ſhip, which, for want of ſuffi- 
cient ballaſt, is rendered incapable of carrying fail without being 
expoſed to the danger of overſetting. 

To CROWD SAIL. To carry more fail than ordinary. 

CUNNING. The art of direCting the ſteerſman to guide the 
ſhip in her proper courſe. 

To 
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y for ro CUT any xun. To cut the cable and make fail inſtant- 
I ly, without waiting to weigh anchor. 

ukes, To DEADEN a suir's way. To impede her progreſs 
IX through the water. 


their DEAD WATER. The eddy of water, which appears like 
A whirl-pools, cloſing in with the ſhip's ſtern as ſhe ſails on. 
they DISMAS TED. The fate of a ſhip that has loſt her maſts. 
round DOUBLING. The a& of failing round or paſſing beyond a 
IF cape or point of land. 
fthe WW DOUBLING UPON. The a of incloſing any part of a 


hoſtile fleet between two fires, or of cannonading it on both ſides, 
To DOWSE. To lower ſuddenly, or ſlacken. 
To DRAG THE ANcHOR. To trail it along the bottom, af- 
ter it is looſened from the ground. 
To DRAW. When a fail is inflated by the wind, ſo as to ad- 
vance the veſſel in her courſe, the fail is faid To DRAW; and fo 
ro KEEP ALL DRAWING is to inflate all the fails. 
rd by DRIFT. The angle which the line of a ſhip's motion makes 
= with the neareſt meridian, when ſhe drives with her fide to the 
wind and waves, and not governed by the power of the helm. It 
alſo implies the diſtance which the ſhip drives on that line. 
Ss DRIVING. The ſtate of being carried at random, as im- 
pelled by a ſtorm or current. It is generally expreſſed of a ſhip 
when accidentally broke looſe from her anchors or moorings. 
d ap- DROP. Uſed ſometimes to denote the depth of a fail; as the 
f her fore-top-ſail props twelve yards. 
. To DROP AxchoR. Uſed ſynonymouſly with ro Ax cHOR. 
wat i To DROP a-sTERN. The retrograde motion of a ſhip. 
To EASE, ro EASE AWAY, ox ro EASE OFF. To 


3 flacken gradually; thus they ſay, EASsE the bowline, EAsR the 
ſuffi- : ſheet. ; 
. EASE THE SHIP ! The command given by the pilot, to the 
ſteerſman, to put the helm hard a-lee, when the ſhip is expected 
do plunge her fore part deep in the water when cloſe-hauled, 
or from the line of the courſe which the ſhip formerly held, in or- 
der to go more large. 


32 To 
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To EDGE IN WITH. To advance gradually towards the | 
ſhore or any other objeR. 
ELBOW IN THE HAWSE. A particular twiſt in the cables 
by which a ſhip is moored; explained at length hereafter in the | 
PRACTICE OF WORKING SHIPS. 
END-FOR-END. A reverſal of the poſition of any thing is 
turning it END-FOR-END. It is applied alſo to a rope that has 
run quite out of the block in which it was reeved, or to a cable 
which has all run out of the ſhip. 
END ON. When a ſhip advances to a ſhore, rock, &c. 
without an apparent poſſibility of preventing her, ſhe is ſaid to go 
END ON for the ſhore, &c. 
EVEN KEEL. When the keel is parallel with the hori- 
zon, a ſhip is ſaid to be upon an EVEN KEEL. 
'FAIR. A general term for the diſpoſition of the wind when 
favourable to a ſhip's courſe. 
FAIR-WAY. The channel of a narrow bay, river, or ha- 
ven, in which ſhips uſually advance in their paſſage up and 
down, 
To FALL a-BoarD of. To ſtrike or encounter another 
ſhip when one or both are in motion, 
To FALL A-sTEXNx. The motion of a ſhip with her ſtern 
foremoſt, 
To FALL carm. To become in a ſtate of reſt by a to- 
tal ceſſation of the wind. | 
To FALL Down. To fail or be towed down a river near- 
er towards its mouth. 
FALLING OFF denotes the motion of the ſhip's head 
from the direction of the wind. It is uſed in oppoſition to 
COMING TO. 
FALL NOT OFF! The command to the ſteerſman to keep 
the ſhip near the wind. 
To FETCH WAY. To be ſhaken or agitated from one 
ſide to another fo as to looſen any thing which was before fixed. 
To FILL. To brace the fails ſo as to receive the wind in 
them, and advance the ſhip in her courſe, after they had been 
either ſhivering or braced a-back. 
To 
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To FISH THE ANcHoR. To draw up the flukes of the 
anchor towards the top of the bow, in order to ſtow it, after 
having been catted. 

FLAT-AFT. The ſituation of the ſails when their ſurfaces 
are preſſed. aft againſt the maſt by the force of the wind. 

To FLAT IN. To draw in the aftermoſt lower corner or 
clue of a fail towards the middle of the ſhip, to give the ſail 
a greater power to turn the veſſel, 

To FLAT IN FORWARD. To draw in the fore-ſheet, 
jib-ſheet, and fore-ſtayſail-ſheet, towards the middle of the ſhip. 

FLAW. A ſudden breeze or guſt of wind. 

FLOATING.. The ftate of being buoyed up by the water 
from the ground, 

FLOOD-TIDE. 
riſes. 

FLOWING SHEETS. The poſition of the ſheets of the 
principal fails when they are looſened to the wind, ſo as to re- 
ceive it into their cavities more nearly perpendicular than when 
cloſe-hauled, but more obliquely than when the ſhip ſails before 
the wind. A ſhip going two or three points large has FLOw1NG 
ners. 
= FORE. That part of a ſhip's frame and machinery that 
lies near the ſtem. 

3 FORE-AND-AFT. Throughout the whole ſhip's length. 
Lengthways of the ſhip. 

To FORE-REACH UPON. To gain ground of ſome other 
ſhip. 

= To FORGE OVER. To force a * violently over a ſhoal 
vy 2 great quantity of fail. 

FORWARD. Towards the fore part of a ſhip. 

FOUL. Is uſed in oppoſition both to CLEAR and FAIR. As 
ppoſed to crrar, we fay FOUL WEATHER, FOUL BOTTOM, 
* 2VL GROUND, FOUL ANCHOR, FOUL HAWSE. As oppoſed to 
gran, we fay FOUL WIND. 
= To FOUNDER, To fink at ſea by filling with water. 

To FREE. Pumping is faid to rREE the ſhip when it diſ- 
harges more water than leaks into her. 


The flate of a tide when it flows or 
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To FRESHEN. When a gale increaſes it is ſaid to FRESH | 
EN. 
To FRESHEN THE HAWSE. Veering out or heaving in | 
a little cable to let another part of it endure the ſtreſs at the 
hawſe-holes. It is alſo applied to the act of renewing the ſer- 
vice round the cable at the hawſe-holes. 

FRESH WAY. When a ſhip increaſes her * ſhe is 
ſaid to get FRESH WAY. 

FULL. The ſitcuation of the fails, when they are kept diſten- 
ded by the wind. 

FULL-AND-BY. The fituation of a ſhip, with regard to the 
wind, when cloſe-hauled; and failing, ſo as to ſteer neither too | 
nigh the direction nor to deviate to leeward, : 

To FURL. To wrap or roll a fail cloſe up to the yard or ftay | 
to which it belongs, and winding a cord round it, to keep it faſt, | 

To GAIN THE WIND. To arrive on the weather-ſide, or 
to windward of, ſume ſhip or fleet in fight, when both are ſailing as | 


near the wind as poſſible. 


To GATHER, A hip is faid to gather on another as ſhe 
comes nearer to her. 
GIMBLETING. The action of turning the anchor round by | 
the ſtock, ſo that the motion of the ſtock appears ſimilar to that of | 
the handle of a gimblet, when employed to turn the wire. 
To GIVE CHASE TO. To purſue a ſhip or fleet. 
GOOSE-WINGS or A $AIL. The clues or lower corners 
of a ſhip's mainſail or foreſail, when the middle part is furled or | 
tied up to the yard. | 
GRIPING, The inclination of a ſhip to run to windward of 
her proper courſe, , 
GROUNDING. The laying a ſhip a-ſhore, in order to re-| 
pair her. It is alſo applied to running a- ground accidentally, 
GROUND-TACKLE. Every thing belonging to a ſhip's an- 
chors, and which are neceſſary for anchoring or mooring ; ſuch as 
cables, hawſers, tow-lines, warps, buoy-ropes, &c. | 
GROWING. Stretching out; applied to the direction of the 
cable from the ſhip towards the anchors ; as, the cable 6Rows on 
the ſtarboard bow, | 
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GYBING. The act of ſhifting any boom-ſail from one fide of 
he maſt to the other. 

To HAIL. To ſalute or ſpeak to a ſhip at a diſtance. 

To HAND. Tat $AILs. The fame as to FURL them. 

HAND-OVER-HAND. The pulling of any rope, by the 
men's paſſing their hands alternately one befote the other or one 
above another. A ſailor is ſaid to go aloft HAND-OVER-HAND 
when he climbs into the tops by a ſingle rope, dexterouſly throw- 
ing one hand over the other. 

HANDSOMELY. Gradually, as LowER HANDSOMELY.. 

HANK-FOR-HANK. When two ſhips tack and make a 
progreſs to windward together. 

HARD A-LEE. The ſituation of the helm, when puſhed 
cloſe to the lee fide of the ſhip. | 

HARD A-WEATHER. The fituation of the helm, when 
puſked cloſe to the weather fide of the ſhip. 

To HAUL. To pull a fingle rope without the aſſiſtance of 
blocks. 

To HAUL THE WIND. To direct the ſhip's courſe near- 
er to the point from which the wind blows. 

Thus the ſhip A hauls the wind, when, by the f 
trim of her fails and the action of her rudder, 1 - 
ſhe gets on either of the courſes B and C. 

HAWSE. The ſituation of the cables before the ſhip's ſtem, 
when ſhe is moored with two anchors out from forward. It alſo 
denotes any ſmall diſtance a-head of a ſhip, or the ſpace between 
her head and the anchors employed to ride her. 

HEAD-FAST. A rope employed to confine the head of a ſhip 


HEADMOST. The ſituation of any ſhip or ſhips which are 
the moſt advanced in a fleet. 

HEAD-SAILS. All the fails which belong to the cat 
and bowſprit. 

HEAD-SEA. When the waves meet the head of a ſhip in her 
courſe, they are called a HEAD-SEA. It is likewiſe applied to a 
large ſingle wave coming in that direction. 

HEAD- 
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HEAD-TO-WIND. The ſituation of a ſhip when her head 
is turned to the point from which the wind blows, as it muſt when 
tacking. 

HEAD-WAY. The motion of advancing, uſed in oppoſition | 
to STERN-WAY. ö 

To HEAVE. To turn about a capſtern, or other machine , 
of the like kind, by means of bars, handſpecs, &c. 

To HEAVE A-H EAD. To advance the ſhip by heaving- in the 


cable or other rope faſtened to an anchor at ſome diſtance before her. 


To HEAVE a-Ppetx. To heave-in the cable, till the anchor Wl 
is a-peek. 
To HEAVE A-sTERN. To move a ſhip backwards by an ope- 
ration ſimilar to that of HEAVING A-HEAD. ] 
To HEAVE pown, To CAREEN. 1 
To HEAVE-IN THE CABLE. To draw the cable into the 
ſhip, by turning the capſtern. | 
To HEAVE in sTays. To bring a ſhip's head to the wind, 
by a management of the fails and rudder, in order to get on the 
other tack. . ; 
To HEAVE our. To unfutl or looſe a fail ; more particular- 
ly applied to the ſtayſails: thus we ſay, looſe the topſails and H EAVvE i 
OUT the ſtayſails. Z 
To HEAVE $HorT. To draw ſo much of the cable into the 
ſhip, as that ſhe will be almoſt perpendicularly over her anchor. 
To HEAVE TicaT or TAUGHT. To turn the capſtern WM 
round, till the rope or cable becomes ſtraitened. 
To HEAVE Tre CAPSTERN. To turn it round. IJ 
To HEAVE THE LEAD. To throw the lead overboard, in | 
order to find the depth of water. 4 
To HEAVE Tat Log. To throw the log overboard, in order 
to calculate the velocity of the ſhip's way. 4 
To HEEL. To ſtoop or incline to one ſide ; thus they ſay ro 
HEEL TO PORT, that is to heel to the larboard fide. I 
HELM A-LEE! A direction to put the helm over to the lee 
ſide. 3 
HELM A-WEATHER! Aa order to put the helm over to 3 
the windward ſide. 4 
HIGH- 
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r head 
when | 


HIGH-AND- DRY. The ſituation of a ſhip when ſo far run 
a-ground as to be ſeen dry upon the ſtrand. 

To HOIST. To draw up any body by the aſſiſtance of one or 
more tackles. Pulling by means of a ſingle block is never termed 
HOISTING, except only the drawing of the fails upwards along the 
maſts or ſtays. 

To HOLD ITS OWN is applied to the relative ſituation of 
two ſhips when neither advances upon the other; each is then ſaid 
to HOLD ITS OWN. It is likewiſe ſaid of a ſhip which, by means 
of contrary winds, cannot make a progreſs towards her deſtined 
port, but which however keeps nearly the diſtance ſhe had already 
n Ope- ö run. 

To HOLD ON. To pull back or retain any quantity of 
rope acquired by the effort of a capſtern, windlaſs, tackle, block, 
&c, 

HOME implies the proper ſituation of any object; as, to haul 
HOME the topſail- ſheets is to extend the bottom of the topſail to the 
lower yard, by means of the ſheets. In towing a hold, a caſk, 
&c. is ſaid to be houꝝ, when it lies cloſe to ſome other object. 
To HULL a Shir. To fire cannon-balls into her hull within 
the point-blank range. | 

HULL-TO. The ſituation of a ſhip when ſhe lies with all her 
fails furled; as in TRYING. 

IN STAYS. Ser to HEAVE in ſtays. 

KECKLED. Any part of a cable, covered over with old ropes, 
to prevent its ſurface from rubbing againſt the ſhip's bow or fore 
foot. 

To KEEP AWAY. To alter the ſhip's courſe to one rather 
more large, for a little time, to avoid ſome ſhip, danger, &c. Keee 
AWAY is likewile ſaid to the ſteerſman, who is apt to go to wind- 
ward of the ſhip's courſe. 

ToKEEP FULL. To keep the fails diſtended by the wind. 
To KEEP HOLD or Tat Land. To ſteer near to or in 
ſight of the land. 


To KEEP OFF. To fail off or keep at a diſtance from the 
ſhore. 
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To KEEP THE LAND ABOARD. The fame as TO KE HOLD 
OF THE LAND. 
To KEEP Taz Lurr. To continue cloſe to the wind. 
To KEEP rug wind. The ſame as TO KEEP THE LUFF. 
KNOT. A diviſion of the log-line, anſwering, in the calcula- 
tion of the ſhip's yelocity, to one mile. 
To LABOUR. To roll or pitch heavily in a turbulent ſea. 
LADEN IN BULK. Freighted with a cargo not packed, but 
lying looſe, as corn, ſalt, &c. 
LAID-UP. The fituation of a ſhip when moored in a harbour, 
for want of employ. 
LAND-FALL. The firſt land diſcovered after a ſea- voyage. 
Thus a GOOD LAND-FALL implies the land expected or deſired; a 
BAD LAND-FALL the reverſe, 
LAND-LOCEKEED. The fituation of a ſhip ſurrounded with 
land, fo as to exclude the proſpect of the ſea, unleſs over ſome in- 
tervening land. 
LARBOARD. The left fide of a ſhip, looking towards the head. 
LARBOARD-TACK. The ſituation of a ſhip when failing 
with the wind blowing upon her larboard ſide. | 
LAYING THE LAND. A ſhip which increaſes her dif- | 
tance from the coaſt, ſo as to make it appear lower and ſmaller, | 
is ſaid to LAY THE LAND. 
LEADING-WIND. A fair wind for a ſhip's courſe, 
LEAK. A chink or breach in the ſides or bottom of a ſhip, 
through which the water enters into the hull. | 
To LEAK. To admit water into the hull through chinks or 
breaches in the ſides or bottom. ö 
LEE. That part of the hemiſphere to which the wind is di- 
rected, to diſtinguiſh it from the other part which is called to wind- 
ward. 
LEE-GAGE. A ſhip or fleet to leeward of another is ſaid to 
have the lee-gage. 
LEE-LURCHES. The ſudden and violent rolls which a ſhip ! 
often takes to leeward, in a high ſea; particularly when a large wave A 
ſtrikes her on the weather ſide. 3 
LEE oF THE SHORF. See UNDER THE LEE OF THE SHORE. il 
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LEE- QUARTER. That quarter of a ſhip which is on the 
lee- ſide. 

LEE-SHORE. That ſhore upon which the wind blows. 

LEE-SIDE. That half of a ſhip lengthwiſe, which lies be- 
tween a line drawn through the middle of her length and the fide 
which is fartheſt from the point of wind. 

To LEEWARD. Towards that part of the horizon to 
which the wind blows. 

LEEWARD SHIP. A ſhip that falls much to leeward of her 
courſe, when ſailing cloſe-hauled, 

LEEWARD TIDE. A tide that ſets to leeward. 

LEE-WAY, The lateral movement of a ſhip to leeward of 
her courſe ; or the angle which the line of her way makes with a 
line in the direction of her keel. 

To LIE ALONG, To be preſſed down fideways by a weight 
of ſail in a freſh wind. | 


To LIE-TO. To retard a ſhip in her courſe, by arranging 


the fails in ſuch a manner as to counteract each other with nearly 
an equal effort, and render the ſhip almoſt immovable, with reſpect 
to her progreſſive motion or headway. Thus 
the poſition of the yards, in the figures A and B, ! 
cauſes the fails to counteract each other, the Ph 
wind blowing upon the after-ſurface of one and N 
the fore - ſurface of the other. | 

A LONG SEA. An uniform motion of long waves. 

LOOK-OUT. A watchful attention to ſome important object 
or event that is expected to ariſe, Thus perſons on board of a 
ſhip are occaſionally ſtationed to Look our for ſignals, other ſhips, 
for land, &c. 

To LOOSE. To unfurl or caſt looſe any fail, 

To LOWER. To eaſe down gradually, 

LUFF! The order to the ſteerſman to put the helm towards 
the lee-ſide of the ſhip, in order to fail nearer to the wind. 

To MAKE A BOARD. To run a certain diſtance upon one 
tack, in beating to windward. 

To MAKE rour wATER. To muddy the water, by running 
in ſhallow places, ſo that the ſhip's keel diſturbs the mud at bottom. 
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To MAKE san. To increaſe the quantity of fail already ſet, 
either by unreefing or by ſetting others. 


To MAKE 8TERNWAY. To retreat or move with the ſtern 
foremoſt, 


To MAKE THE LanD. To diſcover it from afar. 

To MAKE waTER., To leak. 

To MAN THE YARD, &c. To place men on the yard, in 
the tops, down the ladder, &c. to execute any neceſſary duties. 

MASTED. Having all her maſts complete. 

To MIDDLE A RorE. To double it into two equal parts. 

MIDSHIPS. See AM1D$SHIPS. 

To MISS STAYS. A ſhip is ſaid to Miss STAYS, when her 
head will not fly up into the direction of the wind, in order to get 
her on the other tack. 

MOORING. Securing a ſhip in a particular ſtation by chains 
or cables, which are either faſtened to an adjacent ſhore or to an- 
chors at the bottom. 

MOORING SERVICE. When a ſhip is moored, and rides 
at one cable's length, the mooring ſervice is that which is at the. 
firſt ſplice. 

NEAPED. The fituation of a ſhip left a-ground on the height 
of a ſpring tide, ſo that ſhe cannot be floated till the return of the 
next ſpring tide. 

NEAR or NO NEAR. An order to the ſteerſman not to keep 
the ſhip ſo cloſe to the wind. 

OFF-AND-ON. When a ſhip is beating to windward, ſo 
that by one board ſhe approaches towards the ſhore, and by the 
other ſtands out to ſea, ſhe is faid to ſtand oFF-AnD-oNn ſhore. 

OFFING. Out at ſea, or at a competent diſtance from the 
ſhore, and generally out of anchor-ground. 

OFFWARD. From the ſhore; as when a ſhip lies a-ground 
and leans towards the ſea, ſhe is ſaid to heel oFFwarD. 

ON THE BEAM. Any diſtance from the ſhip on a line with 
the beams, or at right angles with the keel. See BearinG. 

ON THE BOW. An arch of the horizon, comprehending 
about four points of the compaſs on each fide of that point to which 
the ſhip's head is directed. Thus, they ſay, the ſhip in ſight bears 

three 


tern 
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three points ON THE STARBOARD-BOW ; that is three points, to- 
wards the right-hand, from that part of the horizon which is right 
a-head. See BEARING. 

ON THE QUARTER. An arch of the horizon, compre- 
hending about four points of the compaſs on each fide of that point 
to which the ſhip's ſtern is directed. See on THE Bow and 
BEARING. 

OPEN. The ſituation of a place expoſed to the wind and ſea. 
It is alſo expreſſed of any diſtant object to which the ſight or paſ- 
ſage is not intercepted. 

OPEN HAWSE. When the cables of a ſhip at her moorings 
lead ſtrait to their reſpective anchors, without croſſing, ſhe is ſaid 
to ride with an OPEN HAWSE. 

OVER-BOARD. Out of the ſhip. 

OVER-GROWN SEA is expreſſed of the ocean when the 
ſurges and billows riſe extremely high. | 

To OVER-HAUL. To open and extend the ſeveral parts of 
a tackle, or other aſſemblage of ropes, thereby fitting them the 
better for running eaſily, 

OVER-RAKE. When a ſhip at anchor is expoſed to a head- 
ſea, the waves of which break in upon her, the waves are l to 
OVER-RAKE her. 

OVER-SET. A ſhip is ovER-sET, when her keel turns up- 
wards. 

OUT-OF-TRIM. The ftate of a ſhip, when ſhe is not pro- 
perly balanced for the purpoſes of navigation. 

PARLIAMENT-HEEL. The ſituation of a ſhip when ſhe 
is made to ſtoop a little to one fide, fo as to clean the upper part of 
her bottom on the other fide. See BooT-ToPpPING. 

PARTING. Being driven from the anchors, by the breaking 
of the cable. 

To PAWL THE CAPSTERN. To fix the pawls, ſo as to pre- 
vent the capſtern from recoiling, during aay pauſe of heaving. 

To PAY. To daub or cover the ſurface of any body with pitch, 
tar, &c. in order to prevent it from the injuries of the weather. 

To PAY AWAY or PAY OUT. To ſlacken a cable or o- 
ther rope, ſo as to let it run out for ſome particular purpoſe. 
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To PAY OFF. To move a ſhip's head to lee ward. 

To PEEK THE MizEn. To put the mizen-yard perpendicu- 
lar by the maſt. 

PITCHING. The movement of a ſhip, by which ſhe plun- 
ges her head and after-part alternately into the hollow of the 
ſea. . 

To PLY To windwARD. To endeavour to make a progreſs 
againſt the direction of the wind. See BEATING To WIND- 
WARD. | 

POINT-BLANK. The direction of a gun when levelled ho- 
rizontally. 

POOPING. The ſhock of a high and heavy ſea upon the | 
ſtern or quarter of a ſhip, when ſhe ſeuds before the wind in a 
tempeſt, 

PORT. A name given on ſome occaſions to the larboard fide 
of the ſhip; as, the ſhip heels to port, top the yards to port, 
&c. 

PORT THE HELM! The order to put the helm over to 
the larboard fide. 

PORT-LAST. The gunwale. ; 

PORTOISE. The ſame as PORT-LAST ; TO RIDE A Ton- 
TOISE is to ride with a yard ſtruck down to the deck. | 

PRESS OF SAIL. All the fail a ſhip can ſet or carry. 

PRIZING. The application of a lever to move any weighty | 
body. 

PURCHASE. Any fort of mechanical power employed in 
raiſing or removing heavy bodies. 

QUARTERS. The ſeveral ſtations of a ſhip's crew in time 
of action. 

QUARTERING. When a ſhip under fail has the wind | 
blowing on her quarter. 

To RAISE. To elevate any diftant object at ſea by approach- | 
ing it; thus, TO RAISE THE LAND is uſed in oppoſition to LAY | 
THE LAND. 

To RAKE. To cannonade a ſhip at the ſtern or head, fo that 
the balls ſcour the whole length of the decks. | 
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RANGE or caBLe. A ſufficient length of cable drawn 
upon deck before the anchor is caſt looſe, to admit of its finking 
to the bottom without any check. 

REACH. The diſtance between any two points on the 
banks of a river, wherein the current flows in an uninterrupted 
courſe. 

READY ABOUT! A command of the boatſwain to the 
crew, and implies that all the bands are to be attentive and at their 
ſtations for tacking. | 

REAR. The laſt diviſion of a ſquadron, or the laſt ſqua- 
dron of a fleet. It is applied likewiſe to the laſt ſhip of a line, 
ſquadron, or diviſion. 

REEF. Part of a fail from one row of eyelet-holes to ano- 
ther. It is applied likewiſe to a chain of rocks lying near the 
ſurface of the water. 

REEFING. The operation of reducing a fail by taking in 
one or more of the reefs. 

To REEVE. To paſs the end of a rope through any hole, 
as the channel of a block, the cavity of a thimble, &c. 
RENDERING. The giving way or yielding to the efforts 
of ſome mechanical power. It is uſed in oppoſition to jambing 
or ſticking. | 

RIDING, when expreſſed of a ſhip, is the ſtate of being re- 
tained in a particular ſtation by an anchor and cable, Thus ſhe is 
ſaid to RIDE EASY or to RIDE HARD, in proportion to the ſtrain 
upon her cable. She is likewiſe ſaid to RIDE LEEWARD TIDE if 
anchored in a place at a time when the tide ſets to leeward, and to 
RIDE WINDWARD TIDE if the tide ſets to windward : to RIDE 
BETWEEN WIND AND TIDE, when the wind and tide are in di- 
rect oppoſition, cauſing her to ride without any ſtrain upon her 
cables. 

RIGHTING. Reftoring a ſhip to an upright poſition, either 
after ſhe has been laid on a careen, or after ſhe has been preſſed 
down on her ſide by the wind. 

To RIGHT THz HELM is to bring it into midſhips, after it 
has been puſhed either to ſtarboard or larboard. 
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RIGGING OUT A Boom. The running out a pole at the | 
end of a yard to extend the foot of a fail. 

To RIG THE CAPSTERN. To fix the bars in their reſpec- 
tive holes. 

ROLLING. The motion by which a ſhip rocks from fide 
to ſide like a cradle. 

ROUGH-TREE. A name applied to any maſt, yard, or 
boom, placed in merchant-ſhips, as a rail or fence above the veſ- 
ſel's fide, from the quarter- deck to the fore-caſtle. 

ROUNDING-IN. The pulling upon any rope which paſſes 
through one or more blocks in a direction nearly horizontal; as, 
ROUND=IN the weather-braces, 

ROUND-TURN. The ſituation of the two cables of a ſhip 
when moored, after they have been ſeveral times croſſed by the 
ſwinging of the ſhip. 

ROUNDING-UP. Similar to ROUNDING-IN, except that it 
is applied to ropes and blocks which act in a perpendicular direc- 
3 | | | 

To ROW. To move a boat with oars. 

ROWSING. Pulling upon a cable or rope without the afliſt- 
ance of tackles. 

To RUN OUT a ware. To carry the end of a rope out 
from a ſhip in a boat, and faſtening it to ſome diſtant objeR, ſo that 
by it the ſhip may be removed by pulling on it. 

To SAG To LEEWARD. To make conſiderable lee-way 

SAILING-TRIM is expreſſed of a ſhip when in the beſt ſtate 


for ſailing. 


SCANTING. The variation of the wind, by which it be- 
comes unfavourable to a ſhip's making great progreſs, as it de- 


viates from being large, and obliges the veſſel to ſteer cloſe-hauled 
or nearly ſo. 


SCUDDING. The movement by which a ſhip is carried 
precipitately before the wind in a tempeſt. 

SCUTTLING. Cutting large holes through the bottom or 
ſides of a ſhip, either to ſink her or to unlade her expeditiouſly. | 
when ſtranded. 
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SEA. A large wave is fo called. Thus they ſay, a HEAVY 
SEA. It implies likewiſe the agitation of the ocean, as, a GREAT 
SEA, It expreſſes the direction of the waves, as, A HEAD SEA. 
A LonG SEA means an uniform and ſteady motion of long and 
extenſive waves; a SHORT SEA, on the contrary, is when they 
run irregularly, broken, and interrupted. 

SEA-BOAT. A veſſel that bears the ſea firmly, without 
ſtraining her maſts, &c. 

- SEA-CLOTHES. Jackets, trowſers, &c. 

SEA-MARK. A point or object on ſhore conſpicuouſly ſeen 
at ſea. 

SEA-ROOM. A ſufficient diſtance from the coaft or any 
dangerous rocks, &c. ſo that a ſhip may perform all nautical opera- 
tions without danger of ſhipwreck. 

SENDING. The act of pitching precipitately into the hol- 
low between two waves. 

SETTING. The act of obſerving the fituation of any diſ- 
tant object by the compaſs. 

To SET salz. To unfurl and expand the fails to the wind, 
in order to give motion to the ſhip. 

To SET up. To increaſe the tenſion of the ſhrouds, back- 
ſtays, &c. by tackles, laniards, &c. 

To SETTLE THE LAND. To lower in appearance. It is 
ſynonymous with To LAY THE LAND. 


To SHAPE A courste. To direct or appoint the track of a 
ſhip in order to proſecute a voyage. 

SHEERING. The act of deviating from the line of the courſe, 
either to the right or left. 

To SHEER ory. To remove to a greater diſtance. 

To SHEET-HOME. To haul the ſheets of a fail home to 
the block on the yard-arm. 

To SHIFT rug HELM. To alter its poſition from right to 
left, or from left to right. 

To SHIP. To take any perſon, goods, or thing, on board. 
It alſo implies to fix any thing in its proper place; as, to sh 
THE OARS, to hx them in their rowlocks. 

E SHIVERING, 
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SHIVERING. The ſtate of a fail when Auttering in the | 
1 f wind. 
Ut SHOAL. Shallow. 
To SHOE THE ANCHOR. To cover the flukes with a piece 
of plank to give it farmer hold in ſoft ground. 
To SHOOT a-HEaD. To advance forward. 
. SHORE. A general name for the ſea-coaſt of any country. 
145 To SHORTEN sAait. Uſed in oppoſition to MAKE SAIL, 
SLACK-WATER. The interval between the flux and re- 
flux of the tide, when no motion is perceptible in the water. 
SLATCH is applied to the period of a tranſitory breeze. 
To SLIP THE CABLE. To let it run quite out when there is 
4 not time to weigh the anchor. | 
: To SLUE. To turn any cylindrical piece of timber about its 
axis without removing it. Thus, to $SLUE A MAST or BOOM is 
| | to turn it in its cap or boom- iron. 
| 
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SOUNDING. Trying the depth of the water with a plum- 
met, ſunk from a ſhip to the bottom. 


To 8$PELL TE mizen. To let go the ſheet and peck 
it up. N 

To SPILL. To diſcharge the wind out of the cavity or belly 
. of a fail, when it is drawn up in the brails, in order to furl or reef it. 
Fu SPLIT. The ſtate of a fail rent by the violence of the wind. 
18 SPOON-DRIFT. A fort of ſhowery ſprinkling of the ſea- 


al water, {wept from the ſurface of the waves in a tempeRt, and fly- 
” ing like a vapour before the wind, 


— I Oey 


„ SPRAY. The ſprinkling of a ſea, driven occaſionally from 
4 if | the top of a wave, and not continual as SPOON-DRIF r. 
17 To SPRING A MasT, YARD, &c. To crack a maſt, yard, 
7 6.8 &c. by means of ſtraining in blowing weather, fo that it is ren- 
} 9 dered unſafe for uſe. 
. To SPRING A LEAK, When a leak firſt commences, a 


ſhip is faid to SPRING A LEAK. 


To SPRING TRE LUFF. A ſhip is ſaid to sr RING HER 
LUFF when ſhe yields to the effort of the helm, by failing nearer : 
to the wind than before. 
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SQUALL. A ſudden violent blaſt of wind. 


SQUARE. This term is applied to yards that are very long, 
as TAUNT is to high maſts. 

To SQUARE THE YARDS. To brace the yards, fo as to 
hang at right angles with the keel. 

To STAND ON. To continue advancing. 


* To STAND IN. To advance towards the ſhore. 
* To STAND OFF. To recede from the ſhore. 
ad re- STARBOARD. The right-hand ſide of the ſhip, when look- 
ing for ward. | 
STARBOARD-TACEK. A ſhip is ſaid to be on the sT An- 


BOARD=-TACK, When ſailing with the wind blowing upon her ſtar- 
board- ſide. | | 
ut its STARBOARD THE HELM! An order to puſh the helm to 
OM is the ſtarboard- ſide. | 
To STAY A $HiP. To arrange the fails and move the rud- 
plum- der, ſo as to bring the ſhip's head to the direction of the wind, in 
order to get her on the other tack. 

peek STEADY ! The order to the helmſman to keep the ſhip in 
the direction ſhe is going at that inſtant. 

STEERING. The art of directing the ſhip's way by the 
movement of the helm. 

STEERAGE-WAY. Such degree of progreſſive motion of 
a ſhip as will give effe to the motions of the helm. 

To STEM TRE TIDE, When a ſhip is failing againſt the 
tide at ſuch a rate as enables her to overcome its power, he is ſaid 
to STEM THE TIDE. 

STERNFAST. A rope confining a ſhip by her ſtern to any 
yard, other ſhip or wharf, 


ren- STEANMOST. The fartheſt a-ſtern, oppoſed to HEA D- 
MOST, 

ES, a STERNWAY. The motion by which a ſhip falls back with 
her ſtecn foremoſt, | 

HER STIFF. The condition of a ſhip when ſhe will carry a great 


\earer | quantity of fail without hazard of overſetting. It is uſed in oppoſi- 
tion to CRANK. 
\LL. To STOW. To arrange and diſpoſe a ſhip's cargo. 
E 2 To 
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order to drag up ſomething loſt. 
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To STREAM Tres Vor. To let it fall from the ſhip's fide 
into the water, previouſly to caſting anchor. 

To STRIKE. To lower or let down any thing. Uſed em- 
phatically to denote the nc of colours in —_ of ſurrender 
to a victorious enemy. 

To STRIKE $o0UnDING. To touch — when endea- 
vouring to find the depth of water. 

SURF. The ſwell of the ſea that breaks upon ſhore or on any 
rock. 


To SURGE THE CAPSTERN. To flacken the rope heaved 
round upon it. 

SWELL. The fluctuating motion of the ſea either during or 
after a ſtorm. | 

SWEEPING. The act of dragging the bight or looſe part of 
a rope along the ſurface of the ground, in a harbour or road, in 


SWINGING. The act of a ſhip's turning round her 0 
at the change of wind or tide. 


To TACK. To turn a ſhip about from one tack .. ! 


— 
to another, by bringing her head to the wind. Thus 
the ſhip A paſſes from the larboard to the ſtarboard 


tack a. <P 


TAEING-IN. The act of furling the fails. Uſed in oppo- 
ſition to SETTING. 


TAKEN A- BACK. See a-BACK. 


TAUGHT. Improperly though very generally uſed for T1GuT. 

TAUNT. High or tall. Particularly applied to maſts of ex- 
traordinary length. 

TENDING. The turning or ſwinging of a ſhip round her 
anchor in a tide-way at the beginning of ebb and flood. 

THWART. See A-THWART. 

THWART SHIPS. See A-THWART SHIPS. 


THUS! An order to the helmſman to keep the ſhip in her 
preſent ſituation, when failing with a ſcant wind. 


TIDE- 


TERMS USED IN SEAMANSHIP. 29 


TIDE-WAY. That part of a river in which the tide ebbs and 
lows ſtrongly. 
TIER. One range of any thing placed horizontally. 
TOPPING. Pulling one of the ends of a yard higher than 
other. | 
To TOW. To draw a ſhip in the water by a rope fixed to a 
or other ſhip which is rowing or failing on. 
TRIM. The ſtate or diſpoſition by which a ſhip is beſt calcu- 
ited for the purpoſes of navigation. 
To TRIM TRE HOLD. To arrange the cargo regularly. 
To TRIM rug s$saits. To diſpoſe the fails in the beſt ar- 
rangement for the courſe which a ſhip is ſteering. 
To TRIP rug ancyuor. To looſen the anchor from the 
dart of ground, either by deſign or accident. | 
TROUGH or THE SA. The hollow between two waves. 
TRYING. The ſituation in which a ſhip, in a tempeſt, lies- 
o in the trough or hollow of the ſea, particularly when the wind 
blows contrary to her courſe. 
TURNING TO WINDWARD. That operation in fail- 
ing, whereby a ſhip endeavours to advance againſt the wind. 
VAN. The foremoſt diviſion of a fleet in one line. It is 
likewiſe applied to the foremoſt ſhip of a diviſion. 
To VEER. To change a ſhip's courſe, y 
rom one tack to the other, by turning her 
ſtern to windward : thus the ſhip A veers, in 
paſſing from the courſe A to the courſe C. 
he wind is faid to veer when it changes more 
aft. C 
To VEER anpD Hur. To pull a rope tight, by alternately 
drawing it in and ſlackening it. 
To UNBALLAST. To diſcharge the ballaſt out of a ſhip. 
To UNBEND. To take the fails off from their yards and 
ſtays. To caſt looſe the anchor from the cable. To untie two ropes. 
To UNBIT. Toremove the turns of a cable from off the bits. 


UNDER FOOT is expreſſed of an anchor that is directly 
under the ſhip. 
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UNDER SAIL. When a ſhip is looſened from moorings, 
and is under the government of her fails and rudder. 

UNDER WAY. The fame as UNDER $SAIL. 

UNDER THE LEE or THE snoxk is to be cloſe under 
the ſhore which lies to windward of the ſhip. 

To UNMOOR. To reduce a ſhip to the ſtate of riding at 
ſingle anchor, after ſhe has been moored. 

To UNREEVE. To draw a rope from out of a block, thim- 
ble, &c. 

To UNRIG. To deprive the ſhip of her rigging. 

WAKE. The print or track impreſſed upon the ſurface of the 
water by a ſhip in her courſe. A ſhip is ſaid to be IN THE WAKE 
of another, when ſhe follows her in the fame track, or on a line 
ſuppoſed to be formed on a continuation of her keel. Thus the 
ſhip A is failing in the wake of B, and 
the ſhip C'is croſling in the wake of A ada. IC 
and B. 

To WARE. See TO VEER. 

WARP. A ſmall rope employed occaſionally to remove a ſhip 
from one place to another. 

To WARP. To remove a ſhip by means of a warp. 

WATER-BOKNE. The ſtate of a ſhip, when there is bare- 
ly a ſufficient depth of water to float her off from the ground, 

WATER-LOGGED. The Rate of a ſhip, become heavy 
and inactive on the fea, from the great quantity of water leaked 
into her. 

WATER-TIGHT. The ftate of a ſhip when not leaky. 

WEATHER. Synonymous with WINDWARD. 

WEATHER-BEATEN. Shattered by a ſtorm. 

WEATHER-BIT. A turn of the cable about the end of the 
windlats. 

WEATHER-GAGE. When a ſhip or fleet is to windward 
of another the is faid to have the WEATHER-GAGE of her. 


WEATHER-QUARTER. That quarter of the ſhip which 
is on the windward ſide. 
WEATHER-SIDE. The fide upon which the wind blows. 
To 
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To WEIGH ANCHOR. To heave up an anchor from the 
bottom. 

To WIND A SHIP. To change her poſition, bringing her 
head where her ſtern was. 


WIND-ROAD. When a ſhip is at anchor, and the wind, 


being againſt the tide, is ſo ſtrong as to overcome its power and 
keep the ſhip to leeward of her anchor, ſhe is ſaid to be winp- 
ROAD. 

WIND's EYE. The point from which the wind blows. 

To WINDWARD. Towards that part of the horizon from 
which the wind blows, 

WINDWARD-TIDE. A tide that ſets to windward. 

To WORK a sm. To direct the movements of a ſhip, by 
adapting the fails and managing the rudder according to the courſe 
the ſhip has to make. 

To WORK TO WINDWARD. To make a progreſs 
againſt the direction of the wind. 

YAWING. The motion of a ſhip, when ſhe deviates from 
her courſe to the right or left. 
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THE THEORY OF WORKING 
- SHIPS. 


HE theory of working ſhips is nothing but the demonftra- 

tion, ſupported with proofs, of the effects of every fail, and 

of the rudder, ſeparately or altogether conſidered, both with re- 

ſpect to the points where theſe machines are placed in the ſhip, and 

with reſpe& to the different diſpoſitions which either are given 

them in the changes of evolutions, or which ariſe from their vari- 

ous obliquities, when they preſent, more or leſs obliquely, their 
ſurfaces to the courſe of the water or the wind. 


LEMMA, 


I. IF A BODY STRIKES A SURFACE, IT COMMUNICATES TO 


IT ALL ITS PERPENDICULAR MOTION, 


DEMONSTRATION, 
FIGURE 1. 


(O 
If the body c meets the ſurface A B, with a motion per- 
pendicular to its middle, or centre of gravity D, it will do it 
F with 
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with the ſtrength of all its perpendicular motion, which is the 
produce of its weight by its velocity; and will force it in the di- 
rection D G, perpendicular to A B. If the ſame body meets the 
ſame furface obliquely, and with the fame velocity, it will impel it 
in the direction D o, with the velocity only of Dp E, which is 
equal to the angle of incidence # T. For, H F expreſſes the 
perpendicular velocity of the body , towards the ſurface: and 
this is evident, if we conſider that the movement H D is compo- 
ſed of the two movements H F and HE; and that there is no 
other movement but H F only which can meet the ſurface A B, 
ſince the other H E is parallel to it. 

But the part H r, of the motion of the body n, is perpendi- 
cular to the ſurface A B: whence it follows, that the body ¶H im- 
pels, in the like perpendicular manner, that ſurface in the direc- 
tion L G, with a force equal to the product of its weight by the 
velocity K E. 


CHAPTER I. 


OF THE ACTION WHICH WATER OR WIND HAVE, BY 
THEIR PRESSURE, ON SURFACES, 


2. FLUIDS are formed of an infinite number of particles, the 
minuteneſs of which is the cauſe why they communicate, by their 
ſhock, but very imperceptible degrees of motion, in the firſt in- 


ſtant of their action: and ſuch is the weakneſs of their action, | 


that it requires to be repeated a great many times before they 
can produce any ſenſible effect on the bodies they are to move. 

It is ealy to conceive, that the more ſpecific gravity a body is 
poſſeſſed of, the ſtronger its impulſe muſt be: therefore water, 


which weighs ncarly eight hundred and fifty times more than air, 


ought to produce (the velocity being the fame) an impulſion eight 


hundred and fiſty times more than air would againſt a ſurface of | 


the 


BY 
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the ſame ſize, moved in directions perfectly fimilar. And when 
it is known that the impulſe of a fluid depends on its ſpecific gra- 
vity, it will be eafily underſtood that ſuch an impulfe muſt depend 
alſo on the extent of the ſurface which is ſtruck. For, it is plain 
that the greater the ſurface is, (the gravity, the velocity, and the 
direction, of the fluid being the ſame, the ſtronger the impulſe 
will be, admitting {till the fame proportion to be kept between the 
extent of that fluid's ſurface and that of any other ſurface put in 
compariſon with it; becauſe a ſurface of twelve feet ſquare will 
always receive twelve times as much impulſion as would a ſurface 
of only one foot ſquare. We muſt obſerve here, at the ſame time, 
that ſuch parts of the fluid as ſtrike find more or leſs difficulty to 
r--coil after the ſhock, according as the ſurface is more or lefs exten- 
ſive; becauſe, the greater the ſurface ſtruck, the longer is the con- 
tinuance of repulſion from their former directions impreſſed on the 
particles, which, by that very act of repulſion, receive a new di- 
rection, by which they are made to loſe for a while the firft move- 
ment they had during their primitive ones ; whence it follows, 
that the ſhock of the ſubſequent particles muſt be altered: but 
this deviation from the direct line of the ſubſequent particles may 
be looked upon as almoſt nothing, fince there is very little 
wanting, indeed, but all impulfions ſhould be in the recipro- 
cal proportions which exiſt between them and the furfaces 
on which they ſtrike, allowing always all other circumſtances to be 
alike, 

z. It muſt be obſerved, that the rapidity of the fluid contributes 
doubly to the force of the impulſe ; for every particle ftrikes with 
ſo much the more ſtrength as it acts with a greater velocity, and 
is at the ſame time followed by a greater number of new particles 
to ſhock the ſurface. So that the greater the celerity of the par- 


ticles, the greater is the number of thoſe which ſhare the action, 


and the more powerful is the reſiſtance they oppoſe to their being 
put out of their direct motion. But, if the fluid is poſſeſſed of 
five or ſix times more rapidity, it is evident that every particle 


enjoys likewiſe five or ſix times more force to ſhock the ſurface 


which oppoſes the paſſage of them all together; as, on the ſide 
of the ſurface, there are five or fix times as many particles to 
F 2 encounter 
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encounter in the ſame ſpace of time: therefore ſuch a ſurface, thus 
expoſed to the ſhock of the fluid, will be ſtruck with twenty-five 
or thirty-ſix times more force at one time than at another, fince 
there are five or fix times as many particles employed in the act of 
ſtriking, and ſupported with five or fix times as much rapidity. 
Whence it may be concluded, that impulſions increaſe as the 
ſquares of velocities; or, rather, that they are between them- 
ſelves as the ſquares of their velocities, when all other circum- 
ſtances are the ſame. 

When a ſurface is expoſed to the courſe of a fluid, it is indif- 
ferent whether we conſider that the fluid ſhocks the ſurface, or that 
the ſurface moves the fluid: or, again, whether we conſider the 
fluid and the ſurface as having each their reſpective ſhare of the 
velocity with which that ſurface receives the impulſe of the 
fluid. | 

4. When the wind has little velocity, its action is obſerved to 
be but faint; but, when moving with rapidity, then it becomes 
capable of producing the greateſt effects. This is eaſy to be con- 
ceived; for, if to the action of every particle of air, which is 
ſtronger by reaſon of its increaſed celerity, be added a greater 
number of particles ſtriking at the ſame time, it is evident that its 
force will increaſe as the ſquare of its velocity ; which has already 
been demonſtrated, 

The ſame may be ſaid of water, the impulſe of which is almoſt 
like that of a ſolid when it acts, or is acted upon, with a great rapi- 
dity of motion, Whence we muſt conclude, that if that water 
meets perpendicularly a body which preſents to it a great ſuper- 
hcies, ſuch a body muſt have the greateſt ſolidity to be able to 
reſiſt it. 

5. Experience confirms this principle. For, a ſhip which drives 
to leeward does not divide the fluid with her fide in a direct line; 
there is always ſome obliquity in the direction ſhe purſues by her 
act of dividing. This obliquity proceeds from the little reſiſtance 
ſhe experiences from the fluid either at her ſtem or at her ſtern. 
So that, ſhould ſhe be driven ever ſo little to leeward, ſhe glides 
always obliquely on the column of water which oppoſes her under 


her lee, following a line more or leſs cloſe to the direction of her ; 


length, 
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length, than to the perpendicular which may be conceived to be 
drawn as lateral to her keel. 

6. We have hitherto ſpoken of the impulſe of fluids upon ſur- 
faces only, when conſidered as perpendicular : but, when that 
impulſe becomes oblique, it is clear, that it muſt receive a great 
diminution ; ſince the motion of every particle will be diſcompoſed, 
on account of its acting only by its motion perpendicular to the 
ſurface, as has been demonſtrated, ( fig. 1, page 33, where the body 
H may be conſidered as a particle of a fluid, the impulſe of which 
is proportionably leſs as the ſine of the angle of incidence H D F 
is diminiſhed : therefore, in this caſe, when we conſider the par- 
ticle H as a body, its impulſe will be in the proportion of the 
different angles of incidence, which always expreſs their re- 
ſpective velocities, theſe being conſidered in a direction perpendi- 
cular to the ſurface. 


FiGURE 2. 


r Fi 3 5 


7. If, inſtead of one particle, we conſider the whole ſurface as 
expoſed to the courſe of all thoſe which compoſe a fluid; it will 
appear evident, from what has been ſaid, that the ſurface E F, (fig. 
2,) which is oblique to the courſe of the fluid, preſents to that fluid 
a leſs ſurface than it would if it were perpendicular to it, like A B. 
So that each particle produces a leſs ſhock, and the particles which 
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are at the ſame time contributing to the ſhock are leſs in number, 
Now, as theſe two cauſes of diminution follow the fame propor- 
tion, it reſults, that the impulſions of fluids are between them- 
ſelves as the ſquares of the fines of incidence. Therefore, as ſoon 
as the impulſe of a fluid, which ftrikes a ſurface perpendicularly, 
is known, that impulſe, when it ſtrikes the ſurface obliquely, is 
only to be diminiſhed in the ſame proportion as the fine total 1 K 
is to the ſquare of the ſine of incidence L Kk. 

The ſurface A B (fig. 2,) receives all the direct impulſe of the fluid 
which ftrikes it perpendicularly, and which is contained between 
C D: but the ſame ſurface, preſented obliquely to the fluid in the 
direction E r, will receive but a part of the impulſe, which will 
be proportional to the fine of incidence K L, compared with the 
fine total 1 x, of the direct effort of every particle contained be- 
tween the parallels E O and F H, which incloſe a much leſs ſpace 
than the firſt A c and B Dd. Whence it is eaſy to conclude, that 


the diminution of the impulſe of the fluid has diminiſhed on two If 


ſides, and has conſequently followed the proportion of the ſquare | 
of the fine total 1 K to the ſquare of the fine of incidence L x; 
for there is a leſs number of particles employed in ſtriking the 
ſurface, and with a ſmaller degree of velocity. 

8. It follows, that we ought not to be ſurpriſed to ſee the velo- i 
city of a ſhip diminiſhing conſiderably, when, after having run 
with the wind aft or large, the veſſel is hauled cloſer to the wind. | 
For it is evident that all the fails, which can poſſibly be ſpread in 
this laſt direction, will receive but very little impulſe, on account N 
of their great obliquity to the wind, with which they cannot make 
an angle more open than 30 degrees, and ſometimes much leſs, as | 
will be demonſtrated hereafter. So that the impulſe has diminiſh- | 
ed in proportion as the ſquare of the fine total is to the fine of in- 
cidence of 30 degrees; that is to ſay, as 4 to 1. Therefore, the | 
fails, receiving but a very faint impulſe, can communicate to the 
ſhip but 2 fmall motion; and that motion is ſtill enfeebled by the | 
reſiſtance of the water on the lee-bow ; which reſiſtance increaſes, | 
on one hand, by the inclination of the ſhip ; and, on the other, by g 


the greater furface which ſhe preſents to the water in the direction Apr 


of her length; to which muſt be added, the decompoſition of the | 
abſolute | 
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abſolute effort of the fails, the lateral part of which is now be- 
come much greater than the direct. Hence we find the rapidity 
of the ſhip's way is already diminiſhed from three evident cauſes, 
to which another may ſti} be added; and it is this: If the ſhip has 
an inclination to the horizon, (as this always happens in oblique 
courſes, and as we have already hinted,) and if the wind has ever 
ſo little force, there will reſult again from that circumſtance a cauſe 
of diminution of impulſe of the wind on the fails ; becauſe, in ſuch 
fluid a caſe, the fails follow that particular inclination of the ſhip called 
ween I heeling ; and this diminution of impulſe will follow this particular 
proportion, viz. that in ſuch a direction the ſquare of the fine of 
incidence will be {ſmaller than that of the fine total. Therefore, 
we fee that the abſolute fine of incidence diminiſhes in a twofold 
proportion, and receives that diminution from the compound ratio 
of the proportion which the fine total bears to the two fines of the 
obliquity of the yard with the wind and of the inclination of the 
ail with the wind. 
9. The impulſe of the wind, being continual, muſt neceſſarily 
communicate to the ſhip degrees of velocity, which, from inſtant 
Jo inſtant, are increaſing, until there happens to be an equilibrium 
detween the impulſe of the wind on the fails and the reſiſtance of 
che water on the bows, obſerving, that, in the courſes where the 
Iſnip fails with the wind abaft the beam, the firſt moment when the 
wind ſtrikes the fails is the time when its impulſe is greateſt, and 
the reſiſtance of the water the weakeſt ; becauſe, at that inſtant, 
Ihe ſhip does not yet move in the fluid, not having yielded to the 
power of the wind: but, in a few moments, the velocity of the 
Ichip increaſing, the reſiſtance of the water on the bows increaſes 
Ialſo conſiderably : then the impulſe of the wind on the fails is pro- 
portionably decreaſing, becauſe, the ſhip, receding, as it were, 
From the wind, muſt of courſe lefſen its power on the fails. Thus 
che accelerating force is inceſſantly leſſening from two cauſes ; 
hiſt, from the wind ſtriking the fails with leſs force; and, ſecond, 
irom the greater part of its impulſe being deſtroyed by the reſiſ- 
Fence of the water on the bows; a reſiſtance which increaſes in 
Proportion as the ſhip's way accelerates ; for, this oppoſition of the 
Peter is as a deduction from the effort of the wind; ſince, by irs 
reſiſtance, 
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reſiſtance, the water renders part of that effort ineffectual. There- 
fore, the rate of failing will be the greateſt poſſible when the im- 
pulſe of the wind upon the fails ſhall be ſo diminiſhed, and the re- 
ſiſtance of the water on the bows ſo increaſed, as that the two 
forces, acting in contrary directions, are in a perfect equilibrium. 
Hence we muſt conclude, that the veſſel will now enjoy a conſtant 
and uniform motion ; for, the ſhip advances as if ſhe were not 
ſubje& to the action of any exterior force, the wind no longer ha- 
ving power to increaſe her velocity, becauſe the reſiſtance of the 
water on her bows prevents it; and, on the other hand, the im- 
pulſe of the wind hinders the water, by its reſiſtance, from retard- 
ing her courſe. 

10. If a ſhip runs on a line perpendicular to the direction of the 


wind, the impulſe on the fails is always the ſame, becauſe ſhe does | 


not recede from' the point from which the wind blows ; but, when 


ſhe ſails cloſe-hauled, the impulſe muſt be ſtronger ; becauſe ſhe | 
runs to windward, and draws nearer to that point. So that, if the 
rate of the ſhip's failing be great, the apparent angle of incidence 


diminiſhes in proportion to the two velocities, viz. that of the 
wind and that of the ſhip. 

The moment a ſurface, which is ſuſpended or a-float, is ſtruck 
by a fluid, that is the time of the greateſt impulſion, (if it were 
not in motion before,) and of the greateſt reſiſtance of the ſur- 
face. | 


CH APA 


1A 
Imity than at the other, lies always in the heavieſt part, with re- 
F'pet to the point which marks the middle of the length of the 
body. If, to the ſolid a B, which is ſuſpended'in perfect equili- 
Fbrium by its centre of gravity d, be added a weight E, in the 
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CHAPTER IL 


OF THE CENTRE OF GRAVITY. 


FiGuRE 3. 
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11. EVERY ſolid has a centre of gravity; that is to ſay, a 
point, on which, it being ſuſpended, it will have a perfect equili- 
brium ; and on that point all the gravity of the body is united. 
Such, for example, is the rectangular parallelepipedon A B, (fig. 
3) the centre of gravity of which is exactly in the middle of the 
ſolid G; ſo that, if it be ſuſpended from that point, as from G to 
D, it will always be in equilibrium; becauſe that ſolid being con- 
ſidered as regular, one of its halves muſt exactly balance the o- 
ther; and, were it not regular, the finding of this centre would 
be much more complicated. Without engaging, therefore, in ab- 
ſtrat difficulties, it will be ſufficient for our purpoſe to make it 
appear, that the centre of gravity of a body, heavier at one extre- 
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centre of the part A G, the equilibrium will then be loſt, as it 


will increaſe the weight of this part, which will then overweigh 
the other half B & by all the weight E, of which the partB G 
becomes by ſo much the lighter. To find, then, the centre of 
gravity, which is changed from G to 1, we muſt divide recipro- 
cally to the weight of the two bodies, A G + E for the one, and 
B G for the other, the interval F H; for, it may be ſuppoſed 
that this half a + G of the parallelepipedon, plus the weight E, 
is a body ſuſpended by the centre F of the part A G; and that 
this point is the extremity of a lever F B, infinitely light, which 
bears alſo, at the other extremity H, taken for the centre of the other 
part B G, all the weight of that part: ſo that, if the body a G 
+ E weighs four times as much as the other weight B , we have 
but to make the interval F 1 the fourth part of the other 1 h, and 
the point 1 will then be the centre of gravity required of the ſolid 
A B + k, and the two bodies ſuſpended by that point will be in 
perfect equilibrium; for, the weight A G + E is four times as 
heavy as the other B G; but it acts with an arm of a lever F 1, 
which is only a fourth part of the other 1 H; therefore the two 
weights, ſuſpended by the point 1, will preſerve a perfect equili- 
brium in whatever ſituation they may be placed, as they make, in 
fact, both but one, the heavineſs of which may be ſuppoſed united 
in the ſingle point 1. 

12. It follows, from what has been demonſtrated, that a long 
lever is productive of a greater effect than a ſhort one, when both 
are actuated by the ſame force; whence we muſt conclude, that 
the longeſt lever, or the greateſt diſtance from the fulcrum, or 
point of ſupport, is proportional to the greateſt weight, 

It is very eaſy to be convinced of this truth if we make one of 
the two following proportions ; firſt, thus; the ſum of the two 
weighs AG + E+BG:FH::BG:F 1; o:: AG 
+2: 3-8 | | | 

We have ſuppoſed that the weight a G + E (fig. 3) weighs four 
times as much as the other B G, which I ſuppoſe to be two pounds ; 
ſo that the ſum total will be ten pounds, Then ſay: Ten, the ſum 
of the two weights, is to the whole lever F H as two pounds is to the 


leis part F 1 of the lever, divided into five equal parts: fo that, | 
if | 


„( at as eas” ad as 


12 
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if F 1 is equal to two feet, 1 H will be equal to eight feet, and 
r equal to ten feet. But we have alſo this proportion to make: 
viz. Ten pound, the ſum of the two weights, is to ten feet, the 


whole length of the lever, as eight pounds are to eight feet; 


but, admitting the diſtance F H to be ten feet, the diſtance F 1 is 
found to be two feet, and of HH 1 eight feet; which demonſtrates, 
that a power of two pounds on a lever of eight feet is equal to a 
power of eight pounds on a lever of two feet; for, the product of 
the extremes, in both the one and the other proportions, is equal 
to that of their means. | 

It ought alſo to be obſerved, that the centre of gravity of a ſo- 
lid follows always the greateſt weight with reſpect to the middle 
G, (fig. 3,) ſince che point 1 is four times as near the centre F of 
the heavieſt body as it is to the centre ; of the lighteſt body. 


FIGURE 4. 


13. It follows, that the centre of gravity c of a ſhip (fig. 4) is 
always before the point A, which is the middle of her abſolute 
length; for, the fore part B A, having more capacity than the after 
part A D, muſt of courſe have alſo more weight: therefore it car- 
ries the centre of gravity c forward, in proportion to its greater 
weight, (which in large ſhips is from fifty to eighty tons, and to 
the interval there is between every ceatre of gravity of each parti- 
cular part both forward and aft. 

14 When a ſhip is at fea, and loaded, the centre of gravity 
may well be ſuppoſed not to change, unleſs the cargo be moved, 

But it muſt be obſerved, that, as experience {hows it, the fore 
or after part of the bottom of a ſkip plunges and labours more aad 
more, in proportion as the wind acts with more or leſs force on the 
fails; becauſe ſhips are generally not maſted according to the paint 
velique :* ſo that a ſhip, which has the centre of the effort of her 

(2 fails 


* From the centre of gravity of the floating line of a ſhip let a perpendicular be 
raiſed, and continued till interſected by the direction of the impulle of the water on 
the 
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fails ill-placed, draws always more water forward or aft, if the 
impulſe of the wind upon her fails is very powerful, than when ſhe 
is at eaſe under her burthen. 


T HE OR E M. 


15. The centre of rotation, or the point on which a body turns 
freely, is always on the other fide of the centre of gravity of that 
body, with reſpect to the point on which the moving force 


acts, 


DEMONSTRATION, 


FiGURE 5. 


„„ „„„%„„%„%„ „„ „ „ „ „ „„ TP „% „%%% %%% %„%„ „„ „ „„ 


IF the body B Þ (fig. 5) be ſtruck in its centre of gravity o, when 
it is perfectly at reſt, it is evident (. 1) that the two extremities 8 


the bows, in ſailing directly before the wind; and, where theſe two lines cut each 
other, there is the point velique, and where the centre of effort of all the ſails ſhould © 
and | 


when 
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and p will advance equally on parallels ; but, if it is ſtruck in the 
point F, diſtant from the centre of gravity, by any mobile ſuch as 
A, when the body is ſubject to no friction, it will then have two 
motions with reſpec to its centre of gravity G, on which are col- 
lected all the weight and the reſiſtance. For, that centre, not 
being held by any thing, is moved in the direction q g, parallel to 
the direction A 1, of the effort of the mobile A, which ſtrikes the 
body B D in the point r. So that the part B G of that body re- 
ceives the ſhock of the mobile A, which makes it paſs from r to 


f, according to the direction of its motion A 1. And, as the o- 


ther part G D of the ſame body ſhares that motion only in propor- 
tion as its parts are leſs diſtant from the point of percuſſion , 
(ſince the neareſt parts of that point receive the greater ſhare of 
the action,) in proportion as they remove from their firſt ſituation, 
they all deſcribe, by the firſt effect of the ſhock, parallels B 5, 
G g, and D d, to the direction A 1 of the effort of the mobile . 
Theſe parallels are greater as they are more diſtant from the part 
ſhocked and from its extremity B ; becauſe the reſiſtance, which 
the body B D makes againſt recciving the motion, cannot be in e- 
quilibrium with that which the power A makes to loſe part of its 
own motion, but as much as the two reſiſtances are equal and di- 
rely contrary: therefore, the body B o, yielding to the impulſe 
of the mobile a, does not oppoſe to it a reſiſtance equal to its 
ſhock ; it muſt then change its place and ſituation, in turning on 
the point x, marked by the meeting of two lines p R and d R, 
drawn from the centre of gravity of the body B Þ in thoſe two 
ſituations before and after the ſhock ; and, as the circular motion 
of the body B D is made always round the centre of gravity, it is 
eaſy to conceive that the centre, having taken the velocity G g, 
muſt continue to move equally in the ſame right line prolonged ; 
and that the body, having begua to turn, it muſt continue to do 
the fame round its centre of gravity, and at the fame time be car- 
ried in the direction A 1 on. the parallels B E and p R, as long 
as the force which puts it in motion exiſts, But it muſt be re- 
marked, that, in proportion as it ſhall remove from its firſt ſitua- 
tion n D, it will loſe all the relations it had in the principle of 


motion 
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motion with the point R; that is to ſay, that the point o, being 
tranſported to g, in the firſt inſtant of the ſhock, it will continue 
in the ſecond and the following inftants to be thus tranſported on 
the ſame line and in the fame direction: therefore the point of ro- 
tation R will change in proportion as the body B D removes from 
the ſecond ſituation 5 d to take another E H; for, the line M k 
will cut v R in a point k, nearer the point from which the body 
was moved; and, although the point of rotation R be continually 
changing during the time of motion, it remains always on the o- 
ther ſide of the centre of gravity with reſpect to the point of per- 
cuſſion, till at laſt the body g o be ſo much turned, that the ef- 
fort A 1 may pals through the centre of gravity G in the direction 
D ; then the body D will ceaſe to turn round a point ſituated. 
on the part G o prolonged, and will turn ſucceflively on different 
points of the part G B, which will then have paſſed to the oppo- 
ſite ſide, 

16, If the force of the mobile A, (fig. 5,) employed to turn the bo- 
dy B o, be greater or leſs, the velocity G g of the centre of gravity 
will be likewiſe increaſed or diminiſhed in proportion as the mo- 
bile ſhall act with more or leſs power. Conſequently, when the 
body B p changes its ſituation, the angle it will make with its 
firſt poſition will be proportional to the motion G g, or to the 
force employed in the ſhock, fince they are correſpondent to 
one another. Therefore, all other circumſtances being the ſame, 
the rapidity of a circular motion will be always in proportion to 


the force employed to produce it. 


17. A method of increaſing the rapidity of motion and the angle 
of rotation is to make the power A (fig. 5) act on a point more diſ- 
tant from the centre of gravity G than the given point F; for, it is 
clear, that, if the diſtance G F be two or three times augmented, 
the other diſtance G x, from the centre of gravity to the point of 
rotation, will become two or three times leſs; and the fides of the 
angle G R g, becoming conſequently ſhorter, it follows, that the 
angle will be more open in the ſame proportion. Therefore it is 
demonſtrated that there are two ſure methods of augmenting 
both the angle and motion of rotation of a body; the firſt conſiſts | 
of 
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of employing more force in the percuſſion, in order that the angle 
G R g ſhould be as much increaſed as is the ſide G g which ſub- 
tends it. 

The ſecond is to apply that force at a greater diſtance from the 
centre of the body you wiſh to turn: for, in augmenting F 6, 
G R is diminiſhed; and the more the fides which form an angle 
are ſhortened, (the ſide which ſubtends it ſtill remaining the ſame, ) 
the more the angle is augmented. So that the angle of rotation 
is in a compound proportion both to the force employed and to the 
diſtance of that force from the centre of gravity : this angle is 
then as the produce of that force multiplied by F G. Al- 
though the body be perfectly free, and take a direct motion G 
g, we muſt conſider its centre of gravity G as the point of ſup- 
port, or F G as the arm of a lever; and the angle of rotation 
B R 6 is always proportional to the abſolute force employed in the 
percuſſion. 

18. Let us conſider the body B D ( fig. 5) expoſed to the action of 
ſeveral forces at the ſame time, and it will appear that the an- 
gle of rotation will be proportional to the ſum or difference of 
the abſolute forces, according as they tend to turn the body B 5 
in the ſame or in contrary directions. 

If the acting forces directly counteract each other, it is plain that 
their abſolute effect, with reſpect to the centre of gravity o, muſt 
be ſought, and then deduct the exceſs of one from the other: then 
the angle of rotation will be proportional to that exceſs; inſtead 
of which, it will be proportional to the ſum of the forces em- 
ployed, if they a& in concert and in the ſame manner, to aug- 
ment it. But if you take no notice of the angle of rotation, and 
wiſh to conſider the centre of gravity only as being tranſported 
from G to g, it is not neceſſary to find the ſum of the abſolute 
forces of the acting powers, but only to conſider the forces in 
themſelves, and then G g will be found proportional to either their 
ſum or their difference, according as they contribute to produce 
the ſame effeR, or as they are oppoſite in their efforts, 


* By the term abſo/ute force we underſtand the force employed to turn the body, 
multiplied by the diſtance 7 6, from the centre of gravity. 
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FicukrE 6. 


Suppoſe theſe forces equal between themſelves but acting in con- 
trary directions on the extremities a and B (fig. 6) of the body A 
B, and on arms of equal levers. Then it is evident, that the angle 
of rotation is double what it would be if the body were ſtruck by 
o ly one of theſe forces, and turned on its centre of gravity; ſince 
the two parts, ſeparated by the centre, are ſtruck equally and at 
the ſame time by forces which a& perpendicularly in contrary di- 
rections. To prove this, obſerve that the equal powers s and T 
act at the ſame time on the body A B with equal levers, G K and 
G ; fo that the extremity B paſſes to c at the fame time that 4 
paſſes to p; and thereby the centre of gravity G remains as if it 
were fixed in the ſame point which ſerves as a centre of rotation ; 
for, if one of the acting forces removes it from its firſt ſituation, 
the other, in oppoſing an equal force, will replace it. 

If the power T exceeds the other s, it is evident that the cer- 
tre of gravity G will be tranſported towards g, in proportion as 
the force T exceeds the other s; then the body A B could turn 
no longer on the centre of gravity o, (F. 15,) but on another point 
=, which would be on the other fide of the centre of gravity o, 
with reſpect to the point of percuſſion. 

If the body A B (fig. 6) were ſtruck at the two points k and v 
by two mobiles, s and 1 exerting equal powers with reſpect to the 
centre of gravity G; it is plain that the whole body a B will be 
carried up on parallels, ſuch as 1 T and 3 n, and that the ſum of 

the 
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equal in every reſpect. 


THEOREM, 


19, A SAIL ACTS ALWAYS TWO WAYS ON A SHIP, WHEN 
IT Is NOT PERPENDICULAR TO HER LENGTH. 


FIGURE 7. 


* 


DEMONSTRATION. 


We have only to conſider the fail a x, (fig. 7,) oblique to the ſhip 
and to the wind, and we muſt be convinced (F. 1,7) that it is impel- 
led in the direction e , with a force expreſſed by the ſquare of the 
fine of incidence of the wind upon the fail. Therefore, what 
we are going to ſay here for the preſent caſe is to be underſtood 
as applicable in all others, in which the ſail ſhall not be perpen- 
dicular to the length of the ſhip; for, then, ſhe would go only 
in the direction of her length from c to E, or from c to r, ac- 
cording as the fail might be full or a-back. 

If ep be equal to the impulſe of the wind upon the fail, as 
expreſſed by the ſquare of the fine of incidence A v, we have only 
to form the right-angled parallelogram G R, to be convinced that 

H ſuch 


49 
the two powers will act on the centre of gravity o, fince they are 
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ſuch a direction is compoſed of the two effects c H and c 6, 
which it produces with reſpect to the body E r, upon which it 
acts in impelling it in the direction c D. 

The more the yard A B (fig. 7) ſhall make the angle A c E acute, 
the more the effect c x will augment, and the other c G diminiſh ; 
tor, the more the angle A c E becomes acute, the more its equal 
D c Hor c p (S. 22) will be acute alſo; fo that c D, which is 
perpendicular to the centre of the yard, will approach more to 
C n, the other perpendicular to the length of the ſhip = r; 
which cannot happen without increaſing the ſhip's tendency to fall 
off in the direction c R, and increaſing likewiſe the cauſe c p, 
which follows in that increaſe the ſame proportion as the ſquare of 
the ſine of incidence augments. (F. 1, 6, 7.) But this increaſe of 
the impulſe c o is not ſufficient to preſerve the effect of the fail 
in the direction of the keel c. On the contrary, it diminiſhes 
in the proportion of the decreaſe of the fine A c E orcDG; 
whence it follows, that you never can augment the impulſe of the 
wind by ſhifting the ſituation of the ſail, when it is properly trim- 
med, without leſſening the rate of failing, (F. 28,) when neither 
the ſhip changes her courſe nor the wind ſhifts, 

20. It might, in the ſame manner, be demonſtrated, that the 
more open the angle A C E of the fail A B is with the keel, the 
more its effect c o, in the direction of the ſhip's length, will in- 
creaſe in the ſame proportion as the increaſe of the ſine of that 
angle, when the impulſe of che wind upon the ſail is the ſame; for, 
the ſines of the angles are in proportion to their oppoſite ſides in 
the triangle c D, of which the angle C ÞD G. is equal to the 
angle A C E. 

If the impulſe augment alſo, (F. 3,) the two effects, c G and 
C H, will augment proportionally. 

21. If the fail A B receive the impulſe of the wind E on its 
forward ſurface, it would ſtill act in two ways on the ſhip, by 
forcing her firſt a- ſtern in the direction c r, and then to leeward 
in the direction H C: to be convinced of this, reverſe the paral- 
lelogram, by tracing it on the after part of the yard towards r, 
and uſe the ſame reaſoning, 


FiGURE 
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Ficurs 8, 


THEOREM. 


22. THE ANGLE AC F, (fig. 8,) FORMED BY THE YARD AB AND 
THE KEEL F C OF THE SHIP, 1s EQUAL TO THE ANGLE 
D C H, COMPREHENDED BETWEEN THE PERPENDICULARS 
D C TO THE YARD AND E C TO THE KEEL, IN THE LIKE 
MANNER AS THE ANGLE CDG. 


DEMONSTRATION. 


The angle Ac p is right, ſince c p is perpendicular on 
A B: the other angle F c E is right alſo; for c is perpendi- 
cular on F 1; therefore the arc A Þ is equal to the arc F H; and 
if, from theſe two equal arcs, be taken away the common one 
r D, the remainders A F and HD will be equal: becauſe, when 
equals are taken from equals, the remainders muſt be equal. 

Secondly, the angle c D G in the parallelogram G E is alter- 
nate to the angle DC E: therefore it is equal to it; therefore it 
is alſo equal to A c E. 

23. It follows, that the angle 83 c n is equal to the other an- 
gle por; for, if from the two equal arcs A p and n Þ be taken 
the other equal arcs F A and p n, the remainders ꝝ D and H B 
will be equal alſo. | 

24. The few principles of geometry here given, and which will 
be found of great ſervice in the ſequel, ought not to dilcourage. 
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We make uſe of them now, only to eſtabliſh principles as ſimple 

as they are ſure, and to leave nothing to doubt or conjecture in the i (; 
following part of this theory, which is in itſelf very abſtruſe. We c| 
ſhall however be obliged to uſe again a few more demonſtrations of d 


this kind. 


— OF} 


CHAPTER m. 4 

OF THE MOST ADVANTAGEOUS ANGLE OF THE SAILS WITH E 
THE KEEL AND THE WIND, IN ORDER TO OBTAIN THE 0 
GREATEST RATE OF SAiuING ON AN OBLIQUE COURSE, q 
FiGURE g. a 
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25. IN moſt ſhips the fails make with the keel an angle A D 
{fige 9) of 40 degrees, or thereabouts, (ſome more, ſome leſs,) when 
cloſe-hauled. We are now to undertake to make it appear that 
this angle is not the moſt favourable to run with the greateſt velo- 
city, in getting to windward. It ſhould be much more oblique; 
but as it is not poſſible, in practice, to attain the greateſt perfec- 
tion, we muſt be contented to approach it as near as poſſible, in 
great ſhips, by reducing the angle A D R to 30 degrees only. 
This will be fo much the more eaſily done, as in every ſhip the 
two foremoſt ſhrouds of each lower maſt can be ſuppreſſed. For 
it muſt be obſerved, that, in the movement of pitching and rolling, 
the maſts always incline forward, in the direction o E of the ef- 
fort of the fail; fo that the ſhrouds which are abaft, and cat-har- 
pened in, are ſufficient to ſupport the maſts, ſince they act nearly 
oppoſite to the effort of the fail. Beſides, ſhould there be reaſon 
to expect bad weather, preventer-ſhrouds may eaſily be faſtened to 
the ſtrops which are always ready hung for that purpoſe. This 
practice is ſo much the better grounded, as the number of thoſe 
preventers can at any time be increafed as circumſtances or neceſ- 
ſity require.* | | 

Therefore, we ſhall, for the future, conſider the angle A R, 
which is the moft oblique in practice, as fixed at 30 degrees, 
though, in ſome ſhips, it may happen to be more acute : a circum- 
ſtance to which particular attention ſhould be paid. 

26. Among the angles A D R, B DR, and H D R, (fig. ,) which 


che ſail A z can make with the keel in the ſame courſe p R, it is evi- 


dent there muſt be one more advantageous then the reſt, to produce 
the greateſt velocity poſſible in the moſt oblique courſe. That 


* This recommendation of M. Bourdẽ, to ſuppreſs the two foremoſt ſhrouds of each 
lower maſt, in order to brace up ſharper, we are warranted in ſaying, cannot be follow- 
ed in the Britiſh navy. It was lately determined, upon a conſultation of the officers 
of the King's Yards, the queſtion having been referred to them, that the preſent 


number and dimenſions of the rigging of ſhips could not be advantageouſly altered or 


lafely diminiſhed. And, as to occafionally caſting them off, it may be rendered, by 

the inevitable accidents of navigation, highly dangerous; as, for inſtance, in caſe of 

being ſuddenly taken a- back, this lefſening of the ſupport of the maſt might be at- 
ded with its loſs. 
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angle of the fail and the keel is not what we propoſe directly to 
determine, fince it is impoſſible to render it more acute than 3a de- 
grees, the term to which we have fixed it in practice: but it will 
ſerve us to determine the moſt favourable angle of incidence A 5 
y of the wind upon the fail, and which is the moſt advantageous 
to run with the greateſt rapidity on all oblique courſes between 
cloſe-hauled and wind abaft. 

27. Before we enter upon the demonſtration of the rule which 
muſt be followed in practice, the principle which ſerves to demon- 
ſtrate its utility muſt be firſt eſtabliſhed. It may be recollected that 
impulſions (F. 7) are between themſelves as the ſquares of the fines 
of incidence. Therefore, to judge if it is advantageous to render 
the angle of incidence A Ds or A D of the wind upon the fail 
A Z more or leſs acute, we muſt examine if the ſquare of the 


leſs than the ſquares of the fines of incidence B c and Hf 1, or than 
their correſpondent impulſions D G and p x, proportionally to the 
diminution or increaſe of the fines of the angle of obliquity of the 
fail with the keel AT, By, and H L: for, if the ſquare of the 
fine of incidence H 1, or the impulſion p k, does not increaſe fo 
much proportionally, as the fine of obliquity a r diminiſhes in] 
becoming equal to L H, it is evident that the poſition of the fail 
A D is more favourable than when it is fituated in the direction |; 
DH: and if the ſquare of the fine of incidence B; c, or its cor-F 
reſpondent impulſion D , diminiſhes more in proportion than the 
fine Ar augments, in becoming equal to the other ſine of obli- 
quity B Y, in the other poſition of the fail; it is an evident prooif 
that its ſituation A p is ſtill more favourable than if it were in the 
poſition B D, and that there is even no better fituation than A p, whe- 
ther the angle of incidence A p V be increaſed or diminiſhed. 

28, To prove it, we ſhall conſider (fig. 9) the abſolute impul- 
ſions D k, DE, and D d, as correſpondent with the fines of in- 
cidence H 1, AF, and BC, and proportional to the ſquares of theſe} 
ſame fines; then, on theſe diagonal lines, if we draw the rect- 
angles x N and M o, in order to diſſolve thoſe total impulſions 52 
and D G, it will appear evident that the direct effort h x, in th: 
direction of the keel, is the greateſt poſſible, when the tangent 
48 
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As of the angle of incidence is double the tangent A R of the 
angle of obliquity of the fail with the keel ; for, if the angle of 
incidence be opened ten degrees, by placing the fail in the ſitua- 
tion H D, it will appear that, though the total impulſion D K is 
augmented in the ratio of the ſquare of the new fine of incidence 
H 1 to the firſt A F, the partial effort D M, in the direction of the 
keel, will be nearly by one-tenth leſs, in this ſituation of the fail 
4 D, than in the firſt a . The direct impulſions D M, proceed- 


ing from the total ones D K and DG, are equal, becauſe theſe laſt 


have augmented or diminiſhed in the ſame ratio as the fines H L. 
and B Y have leſſened or increaſed in proportion to the ſquare of 
the ſine of incidence A F, and to the fine of obliquity a T. Theſe 
direct partial impulſions DM and Þ x are in a compounded ratio of 


angles DK M, DEX, DG u, and of the total impulſions D k, D E, 
and D G; for, if the total impulſion augment by a movement of 
the fail, the fine of obliquity diminiſhes : fo that frum the total 
impulſions can at any time be deduced the direct ones for every 
poſſible angle of incidence, We might very well verify by cal- 
culation this demouſtration, which proves that the tangent As of 


the angle of incidence mult always be double the tangent A R of 


the fail the angle tormed between the fail and the keel, agreeably to the 


rection Bc: uation of the fail a 2; ſince if any other poſition be given to it 


ts cor-E 


an the | 
F obli-F 


with reſpect to the wind v, whether it be in the direction H p ten 
egrees more open than A Z, or like B D ten degrees more oblique, 
a reſult, as D u, in the direction of the keel, will ever be found 
els than Dx. 
As the vanes always indicate the apparent direction of the 
ind, on all the courſes the ſhip can ſail, the angle which the 
ind makes with the courſe, or the keel, cannot fail being eaſily 
Known if there is no lee way; let that angle with the ſails be par- 
ted into two others, ſo taat the angle of obliquity of the ſails with 


ae courſe may have its tangent equal to half the tangent of the 
E-Pparent angle of incidence of the wind upon the fails. On this 


oundation, it will be eaſy to form a table which will always ſhew 
oth the apparent angle of incidence, and that of the obliquity of 
ac fail wita the kcel ur with the courſe, This table will ſerve 
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56 | 
for all oblique courſes, provided the after fails cover thoſe forward 
only in a trifling degree; for, ſhould they becalm them much, 
they muſt, for other conſiderations, be braced up a little more to 
the windward ; but always leave the apparent angle of incidence 
of the wind upon the fail more open than that between the fail and 
the keel, or the courſe. 


ARTICLE I. 


REMARKS ON SAILING BY THE WIND, 


FiGuRE 10. 


29. When it is defired to gain to windward as much as poſſible, 
without abſolutely wiſhing to fail with the greateſt velocity, let 
the direction of the coaſt under the lee be ſuppoſed to make with 
the abſolute direction of the wind (which muſt as near as poſſible 
be known) an angle of go degrees; or, in the ſea phraſe, bloweny 


dead on ſhore : let the angle a c E, (fig. 10,) formed by the fail and 
the 


| 
] 
| 
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the keel, be known to be 30 degrees, let the lee-way be alſo 
known to be 10 degrees, the angle x c 1 between the fail and the 
courſe will conſequently be 40 degrees, which you muſt take from 
the total angle v c L go degrees; then there will remain 50 de- 
grees, the half of which, 25 degrees, is to be taken for the abſo- 
lute angle of incidence vc E, and for its equal x C L; fo that the 
ſhip A B wilt go 55 degrees from the wind when ſhe is cloſe- 
hauled, and will conſequently recede as much as poſfible from the 
point D on the coaſt, the direction of which makes an angle of 90 
degrees with the abſolute direction of the wind v k. 


attended to. For example: the angle Ac E, formed by the fail 
and the keel, is 30 degrees; then, according to the firſt principle, 
it will be neceſſary that the apparent angle of incidence v c E 
ſhould be 49? 6'; and if the difference between the apparent and 
real direction of the wind be 10?, there will be 59? 6' for the an- 
gle which the fail E V makes with the real direction of the wind 
VM: fo that the angle L I, of the courſe and the object ſtood 
from, muſt be found alſo to be 59? 6', and the total angle Lc v 
will then be 148? 120, adhering to the two principles of failing with 
the greateſt velocity, and of getting to windward of the point p, 

I as 


* | = 
U a 
« : 


FiGURE 11. 1 

„„ 1 
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— . tt 7 | 

[4:4 

But, if the fituation e L, (fg. 11,) of the point p, from which „E. 
you wifh to move, made an obtuſe angle v e L, with the poſitive 1 
direction of the wind v M; then the tangent of the apparent an- 4 
gle of incidence v © E muſt be made double the angle of obliquity 19 
x c 1 which the fail makes with the courſe, at the fame time that 175 
the angle 1 e L of the courſe and the coaſt ſhall be made equal to 1450 
the angle vc E, formed by the real direction of the wind v x RA 
and of the fail F E: ſo that two conſiderations muſt at once be «$07 | 
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as much as poſſible, at the ſame time; while the angle L c v, 
formed by the apparent direction of the wind and that of the coaſt 
from which the ſhip moves, will be only 138? 12. The yawing 
and the different velocities of the ſhip render the angle formed by 
the two directions of the wind (the real and the apparent) more 
or leſs open. If the ſhip has more velocity at the ſame time, or if 
the courſe approaches more to the direction of the wind, it will 
appear by the vanes that the wind draws forward, and the angle of 
the two directions of the wind will augment. If the ſhip falls 
off, and yet ſtill preſerves the ſame velocity, or if her velocity de- 
creaſes without altering her courſe, the wind will ſeem by the 
vanes to draw aft, and the angle of the twa directions will dimi- 
niſh ; ſo that, whenever the ſhip ſhall have velocity or run obli- 
quely to the wind, there will always be a difference between its 
real and its apparent direction. If the ſhip run exactly before 
the wind, or have no motion at all, there will be then no other 
but the real direction of the wind ſhewn by the vanes: but, 
in oblique courſes, the vanes, being moveable, will fix 
themſelves in a middle direction between the abſolute ten- 
dency of the wind and the courſe of the ſhip; whence we 
may eaſily conclude, as we did before, that the apparent direction 
of the wind, ſhewn by the vanes, is a medium between the re- 
ſpeQive velocities of the ſhip and of the wind; fince that direction 
neceſſarily partakes more of the greater velocity than of the leſs : 
ſo that, if the ſhip runs eaſt, with the wind at ſouth, having the 
fourth part of the velocity of the wind, the vanes will ſhew S.S.E. 
4 30 S. for the apparent direction of the wind. 
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ARTICLE II. 
THEOREM OF N. BOUGUER, 


The velocity and real direction of the wind is c M; (fig. 113) 
ſuppoſe the ſhip A B, of which E is the fail ſituated at pleaſure, 
to draw the courſe c 1, while the particles of air run in the direc- 
tion CM: if, from the point 1, be drawn 1 x, parallel to the fail 
E F, till it cuts the direction of the wind v k, in the point k, 
there will be given the three points c, 1, k, through which draw 
the circumference of a circle c 1 L k, and that circumference will 
ſhew the extent of the forces acting on the ſhip, at the ſame time, 
in following the courſe c 1, provided her fail be always trimmed in 
the ſame manner with reſpect to her keel, 


DEMONSTRATION. 


The apparent or relative velocity of the wind is repreſented by 
IM (fig. 11) in the courſe C1; and as 1 Kk is parallel to the 
fail E F, the angle MIK is equal to the apparent angle of inci- 
dence VCE. But to be more explicit: the wind ſtrikes the fail 
with its apparent or relative velocity 1M, (and not with its abſo- 
lute velocity, becauſe of the motion of the ſhip,) and with an an- 
gle of incidence MIK=VCE: ſo that, if the ſhip runs cloſe» 
hauled or perpendicular to the direct wind v c, 1 M will become in 


both caſes ſtronger than the abſolute velocity; becauſe the ſhip will 


either approach to the ſource of the wind, or not recede from it. 
But the impulſe on the fail is proportional to the ſquare of the ve- 
locity 1M, multiplied by the ſquare of the fine of the angle of in- 
eidence M I k, equal to the angle v c E (F. 3 and 7) and the pro- 
portion MK : fine KIM: :MI: fe MK 1, which furniſhes us 
the triangle k 1 u, ſhews us that mx N fur MK IZ MIV fine 

12 K IM; 
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K 1 M; ſquaring the two products, and ſubſtituting the fine of the 
angle v K 1 in the room of the fine of the angle 1 K 1, which is 
equal to it, ſince they are the ſupplement of each other, we ſhall 
then have this other equation: /ine VK 1 X AE = ſne K 1 X 
M1; whence it follows, that inſtead of expreſling the actual im- 
pulſe of the wind upon the fail by the ſquare of 1 u, multiplied by 
the ſquare of the ſine of the angle « 1 u, it may be expreſſed by 
the ſquare of M k, multiplied by the ſquare of the fine of the angle 
V K 1, or of its equal v c E, formed by the abſolute direction of the 
wind v M and the ſail E F. bs | 

We muſt not forget to be very attentive to this; viz. that the 
impulſe of the wind upon the fails is in equilibrium with the effort 
of the water on the bows, or that they are exactly equal and con- 
trary when the ſhip is come to an uniformity of motion (F. 9) 
as here we ſuppoſe her to be, Beſides, the impulſe of the water 
on the bows is proportional or equal to the ſquare of the velacity 
of ſailing c 1, (F. 3,) fo that the ſquare of the velocity of failing 
CI is equal to the actual impulſion of the wind upon the fail ex- 
preſſed by the ſquare of k u, multjplied by the ſquare of the fine 
of the angle v c E; and if s be ſuppoſed equal to the fine of v c x, or 


— — — 2 


of v K 1, we ſhall always find o 1 s „ Kk M. The firſt term in 
this equation repreſents the impulſe of the water on the bows, and 
the ſecond expreſſes the effort of the wind upon the fails; and, if 
the ſquare roots of the one and of the other be taken, it will be 
found CI=$ X K M; that is to ſay, that the very velocity of ſail- 
ing C 1 will be continually equal or proportional to the product 
of Kk M by the fine s of the angle vc E or CK 1. The propor- 
tion between theſe quantities depends on the denſity of the two 
fluids, and on the magnitude of the ſurfaces ſtruck : but it will be 
the ſame in all the different courſes, 

The different velocities of failing c 1 have a conſtant and given 
proportion with the products s X CRandCcixfmecik; for 
the triangle CIK gives s: Ci: : „ CK: CK, which forms 
this equation, s * CK ſine iK X C1; and all the angles c, 
I, k, are conſtant and known, ſince they are equal, being alter- 
nate to that which the fail makes with the courſe, But, as the 


velocity 
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velocity Ci bears a continual and conftant proportion with the 
product s x K M, and as it bears alſo a conſtant proportion with 
s Xx CK, it follows that s & K M: s N cK: : KM: K c; fo 
that the point k always divides c M in the ſame proportion: the 
point K is then invariable when the fail, as well as the lee-way, 
are both the ſame; (which never happens, however, as will be 
made appear ($. 47) hereafter;) but, in admitting theſe two hypo- 
theſes, which never can deviate from the truth but in reſpect to 
the lee-way, which is always variable in the ſame ſhip, according 
to the different circumſtances of wind, ſea, velocity, fail, and 
courſe, it ought then to be concluded that all the points, 1, &c. 
will be fituated on the circumference of a circle; for, without 
that, the angles C1 k, equal to thoſe which are formed by the 
courſe and the fail, and which are ſupported on the fame chord 
ck, would not be equal. 


COROLLARY. 


Admitting therefore, ( fig. 11, page 57,) that the velocities are 
continually proportional to the fines (whatever they be) of the an- 
gles vc E, which the fail makes with the abſolute direction of the 
wind, provided the ſail be always trimmed in the ſame manner with 
reſpect to the keel, and that, in the triangle c 1 Kk, the fide c k 
and the angle C1K are conſtant, and the velocities of failing c 1 
are proportional to the fine of the angle c Kk 1, equal to the angle 
of incidence vc E; it follows, that, all the other conditions being 
the ſame, the more the fine of the angle v c E is augmented, the 
greater will the rate of failing be; ſo that, if you want to carry it 
to the greateſt rapidity, you have only to make a right angle of the 
angle v C E formed by the abſolute or real direction of the wind 
with the fail; then the velocity c 1 will no longer be a fimple 
chord in the circle c K 1, but a diameter. This holds good for all 
the ſhips which have but one fail ſet; but, whenever they ſhall 
have ſeveral, the greateſt velocity will be when the apparent angle 
of incidence of the wind upon the fail makes a right angle with 
the courſe ; becauſe then the fails will eaſily make, with the appa- 
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rent wind, an angle, of which the tangent will be double that of 
the angle they make with the courſe, without their becalming one 
another ; while, at the ſame time, the ſhip will receive all the ab- 
ſolute impulſe of the wind, becauſe ſhe does not recede from it, 
and it is the time when the greateſt ſurface of ſail is expoſed to 
its impulſe. The ſame advantage of the greateſt velocity will ſtill 
be had, when the apparent direction of the wind makes an angle of 
a hundred degrees with the courſe ; and, in this ſituation, the ve- 
locity will in ſome degree be increaſed. In a word, whenever the 
after-ſails do not becalm thoſe forward, the ſhip's rapidity may al- 
ways be increaſed, by trimming the fails as directed (n. 28): but 
when the fails take the wind from one another, an increaſe of ve- 
locity can no longer be pretended to. 

We are now going to demonſtrate the exactneſs of the rule 
given before. (F. 29.) When it is required to get off ſhore, or 
recede from a given right line with all poſſible expidition, or to 
keep abſolutely as cloſe to the wind as the ſhip will lie; c M (fig. 
II, fage 57) is the abſolute direction of the wind; the circle c x 
L 1 marks all the points at which the ſhip can arrive with the ſame 
ſail, the ſame diſpoſition, without alteration of lee-way, and at the 
ſame time; and CL is the right line from which ſhe is to move. 
Knowing the angle that line makes with the abſolute direction 
of the wind M, it is evident that the point 1 of the circumfe- 
rence, where the courſe ought to end, is in the middle of the arc 
C IL, of which CL is the chord: and all the points from one part 
to the other of c 1, where the ſhip can come to at the ſame time, 
are leſs diſtant from c L, ſince D 1, perpendicular to c L, divides 
it into two equal parts, and is the longeſt of all the perpendi- 
culars which can be drawn from the circumference 1 L; but 
the point 1 cannot be taken without rendering the angle Lc 
equal to the angle c K 1, which itſelf is equal to the angle 
ven. 
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THE THEORY OF WORKING SHIPS, 


Fo 


ARTICLE II. 


A TABLE OF THE SITUATION OF THE SAILS TO RUN WITH 
THE GREATEST VELOCITY. 


M. BOUGUER, 


Angles of the ap- Angles of apparent 
parent direction Angles of the ſails} incidence of the 
of the wind and} with the keel. wind on the ſails. 
courſe. | | 

D. M. D. M. D. M. 
180 oo od O0 
176 15 | 35 30 58 45 
174 37 86 25 88 12 
172 30 85 oo 87 30 
168 . 30 86 k 
164 58 | $80 do 84 $ 
161 ww | 97 30 33 40 
157 22 75 do 82 20 
153 33 73 30 87 03 
149 41 70 OO 79 41 
145 45 67 30 78 18 
141 53 65 oo 76 53 
137 85 62 30 75 25 
133 54 60 OO 73 54 
129 50 57 30 72 20 
125 42 55 oo 70 42 
121 31 £2 30 66 OL 
317 14 50 00 67 14 
112 53 47 30 65 23 
' 108 26 45 oo 63 26 
LL «44 „4„«„„4„„44 —— 14 — — 2 — 
103 53 42 30 61 3 
99 . o 59 13 
94 25 37 30 56 55 
89 28 35 00 54 25 
84 23 32 30 $1 53 
79 05 0 00 49 06 
73 39 7 30 =. 
68 00 25 oo 43 00 


The foregoing TABLE can be of no great ſervice, except in the 
eight laſt circumſtances under the line a, b ; becauſe, in all the caſes 
mentioned above that line, the ſails will cover one another too 
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When a faſt-ſailing ſhip (ſuch as will, on a direct courſe, or 
right before it, take a third or a fourth part of the velocity of the 
wind) comes to run with the ſame quantity, or more fail, on a 
perpendicular to the apparent direction of the wind, then ſhe ac- 
quires a greater rapidity of failing with reſpect to the velocity of 
the wind; the angle made by the two directions, the apparent and 
the abſolute, is at that time very conſiderable z it may be from 18? 
to 22 30'; and if the ſhip hauls quite cloſe by the wind, the angle 
will till be nearly the ſame ; for, her velocity diminiſhes : but, as 
it is in failing by the wind that it is moſt eſſential to know the 
greatneſs of the angle between the two directions of the wind, let 
the angle between the directions of the ſhip's head on the different 
tacks be obſerved, without paying any regard to the lee- way, but 
juſt to the exact point on. which the ſhip ſtands, before and after 
going about, when ſtrictly by the wind, neither too much to lee- 
ward nor to windward ; and, when you have determined that angle, 
from two or three obſervations, halve it, and then you will have 
the angle formed by the keel and the abſolute direction of the wind; 
by which you will know the quantity ſhe will come to upon the 
different tacks, and will never be deceived with reſpect to the lying 
on after having gone about : a miſtake pretty commonly made by 
thoſe who pay attention only to the apparent direction of the wind, 
which always makes with the real one an angle more or lefs open in 
a compound ratio of the greateſt velocity with the greateſt obliquity 
of the courſe” of the ſhip, with reſpe to the direction and the 
abſolute velocity of the wind; things which vary in all ſhips, be- 
cauſe they have not all the fame adyantage of _ with the ſame 
rapidity in ſimilar circumſtances, 
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CHAP ISERIV. 


oF THE SAILS WHICH ARE BEFORE THE CENTRE OF GRA- 
VITY OF A SHIP, 


30. THE fails which are before the centre of gravity of a ſhip 
are the ſprĩt- ſail, ſprit-ſail top-ſail, the jib, the fore-top-maſt ſtay- 
ſail, and the fore ſtay-ſail, 

Beſides theſe fails there are, on the foremaſt, the foreſail, fore- 
toplail, fore-topgallant-ſail, and fore-topgallant-royal-ſail, with 
their reſpective ſtudding-ſails. Now theſe four laſt fails may be re- 
zarded as only one large fail, wide at the foot and tapering to- 
wards the head, and which can be reduced, as occaſion requires, ei- 
ther by taking in the royal, or by reefing the fore-topſail, or even 
taking it quite in, if neceſſary, to have the foreſail only ſet; or by 
hauling the foreſail up, if nothing but the topſail is wanted. It 
muſt notwithſtanding be obſerved, that the different parts of 
the whole ſail may, in certain caſes, be worked differently the one 
from the other; as, for example, in reefing the top-ſail, or in ta- 
king in either the one or the other. But, when you want to ſet 
them to work all together, either for making a courſe, or per- 
torming ſome evolution, they muſt all be braced and trimmed 
in the ſame form, and with the greateſt uniformity poſſible. 
Therefore, whatever we ſhall ſay concerning one of them in 
any operation, is to be underſtood to be the ſame with reſpect to 
all the reſt. 

The main-ſtay-ſail, the main-top-maſt ſtay-ſail, the middle-flay- 
fail, and the main-top-gallant ftay-ſail, are likewiſe ſails of the 
fore-part of the ſhip's centre of gravity. 
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ARTICLE L 


OF THE EFFECT OF THE FORE-AND-AFT SAILS, WHICH ARE 
ON THE FORE PART OF THE CENTRE OF GRAVITY OF A 
SHIP, 


31. The jib and ſtay-ſails being of a triangular figure, their 
centre of gravity is eaſily found; and that point is to be conſidered 
as the part, in all theſe fails, on which the whole effort of the wind 
is united, when they are expoſed to its impulſe, in whatever way it 
ſtrikes them. 

The particular effort of each fore-and-aft fail being on the fore 
part of the centre of gravity of the ſhip, it follows that the total effort 
of all theſe ſails muſt be there too; and that, if the ſhip was in a per- 
fect equilibrium with reſpect to the wind, before her ſails were ſet, 
ſhe will loſe it immediately after (F. 11) they make the fore part 
of the ſhip obey the wind, whenever it ftrikes them perpendicu- 
larly or obliquely. For, it muſt be obſerved, that almoſt all theſe 
fails have their tacks in the middle of the ſhip, and their ſheets 
lead to the ſides; ſo that they make with the keel a very acute 
angle: whence it is eaſy to conceive, that the perpendicular which 
would be raiſed on the exterior ſurface of theſe fails, in the di- 
rection of their efforts to leeward, from their centre of gravity, 
would differ but very little in the lateral direCtion from a perpendi- 
cular to the keel. From this we may therefore- conclude, that 
theſe ſails would have but very little effect to accelerate the rapi- 
dity of failing with reſpect to their poſition, if it was not demon- 
{trated that they are very advantageous in going by the wind. 
They make the ſhip ſteer well, and are particularly uſeful when a 
ſhip gripes much : and, when they do not take the wind out of any 
of the lower fails, they ought to be uſed, particularly when one is 
obliged to fail by the wind, or to run not very large, The jib and 
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fore-top-maſt ſtay«fail muſt be preferred, becauſe they are at all 
times uſeft] when they can receive the wind; for, by their poſi- 
tion, they cannot take the wind out of any of the other ſails, and 
their particular effect in veering is conſiderable, not only on ac- 
count of their great furface, but becauſe they act before the point 
on which the ſhip turns with a very long arm of a lever. ($: 17.) 
Beſides, all fails, which raiſe a ſhip's head, affiſt her progreſs: for 
the direction of their effort aſcending obliquely towards the ho- 
rizon, they do not make her plunge in the water, which is an ad- 
vantage peculiar to theſe ſails. Experience has confirmed their uti- 
lity on all oecaſions when they can be employed without taking the 
wind out of the other ſails. | 


&TT+CLE n. 


OF THE EFFECT OF THE FORE-SAIL, FORE TOP-SAIL, FORE 
TOP-=GALLANT-SAIL, AND SPRIT-SAIL, IN THEIR DIFFER= 
ENT SITUATIONS, 


FiGURE 12. 


32. When the fail A = (fig. 12) is trimmed cloſe to the wind 
which blows from the point v, it is impelled in the direction 
K 2 C D 
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c D (F.7) with a force expreſſed by the ſquare of the fine of 
incidence, and compoſed of the two effects c E and E D. (F. 19.) 
But, as the centre of effort of that fail A B is on the fore part 
of the centre of gravity of the ſhip H, and as its power CD is 
always decompoſed between thoſe two effects c E and E Þ, it fol- 
lows, that the effect of this fail is to cauſe the ſhip to bear away; 
while it keeps up at the ſame time, and even augments, the rapi- 
dity of failing. 

33. If the fore-ſail A B received the impulſe of the wind per- 
pendicularly, it would ſtill produce the effects of bearing away, 
and augmenting the rate of ſailing, for the reaſons juſt given above, 
but more effectually would it do ſo (F. 29) on account of the in- 
creaſe of the impulſe of the wind upon the fail. 

34. It follows, from what has been faid, that when the fails 
upon the fore-maſt are full, on the ſame ſide they are tacked, be- 
ing braced obliquely to the keel, there is always one part of 
their effort, in proportion to the obliquity, which acts to make 
the ſhip bear away; while the other part of their effort acts 
at the ſame time to accelerate or keep up the rate of her ſail- 


ng. 


FIGURE 13, 


35- When the fails a of the fore-maſt (fig. 13) are ſituated 
obliquely with reſpect to the keel, and receive the wind in 
them, on the fide of the ſheet B, they act upon the ſhip in 
bringing her up to the wind, becauſe their effort Þ 6 being 
diſcompoſed, as cuſtomary, the lateral part pr carries the fore 
part of the ſhip towards the ſource of the wind v, in carrying 
her from p to r. | 


36. In 
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of 36. In general, when the yards are ſquare or perpendicular 
9.) to the keel, it is evident that they will act on the ſhip, only 


art by impelling her right in the direction of the keel, from ſtern 
is to head, or from head to ſtern, with more or leſs velocity, 
fol- Wl in proportion to the impulſe of the fluid which ſtrikes them. 


FiGURE 14. 


impulſe of the wind v on their ſurfaces forward, they will make 
the ſhip both go a-ſtern and fall off; becauſe the direction c E 
of their effort, being turned towards the after-part, ſerves as a 
diagonal to the parallelogram r D; which, by diſcompoſing it, 
will ſhew us thoſe two effects c Fand c; the firſt of which 
takes its direction with that of the keel from forward aft, while 
the ſecond takes it in a lateral direCtion in making the ſhip to 
turn. 

38. When the wind blows between the keel and the yard, the 
ſhip comes to, until the point G (fig. 14) is in the direction of 
the wind v. But, as ſoon as this is done, it is evident that 
ſhe falls off; for the point G recedes farther and farther from the 
direction of the wind. Whence we may remark, that, as ſoon 
as the weather-part of the ſail catches a-back, on the tack fide, 
the angle of incidence of the wind on it goes continually increa- 
ling, till the ſhip has fallen off ſo much, that her ſail becomes per- 
ip in ¶ pendicular to its direction: and, if the veſſel continues to fall off, 
then the angle of incidence diminiſhes more and more, till the fail is 
fore parallel to the courſe of the wind which comes from the tack x, 
rying or, as it is called, ſhivering. 


6. In CHAP. 
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37. When the fails A B on the fore-maſt (fig. 14) receive the 
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CHATTER V. 


OF THE SAILS WHICH ARE ABAFT THE CENTRE OF GRAVI« 
TY OF A SHIP, 


39. THE main-fail, main-top-ſail, main-top-gallant-ſail, and 
main- top-gallant-royal- ſail, and their reſpective ſtudding- ſails; the 
mizen-ſtay-ſail, mizen- top- maſt- ſtay- ſail, the mizen-courſe, mizen- 
top-ſail, mizen-top-gallant-ſail, and mizen-top-gallant-royal-ſail, 
are all fails which are placed abaft the centre of gravity of a ſhip, 
the point round which the total effort of the ſails is placed. 


ARTICLE I. 


OF THE EFFECT OF THE FORE-AND-AFT SAILS ABAFT THE 
CENTRE OF GRAVITY OF A SHIP, 


40. The centre of effort of theſe ſails being abaft the centre of 
gravity of the ſhip, it follows that they always force the after-part 
of the ſhip to leeward, and conſequently contribute to bring her 
to the wind, as ſoon as they receive its impulſe ; for, that move- 
ment of the after-part of the ſhip cannot happen, without the head 
approaching to the direction of the wind. 

The fore-and-aft ſails being in general ſituated very obliquely, 
it follows, conſiſtently with principles, that they are very advan- 
tageous for failing by the wind. Therefore, we muſt not neglect 
augmenting them : obſerving, at the ſame time, that they do not 


take the wind out of one another, nor becalm the principal fails. 


They 
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They are only to fill up the ſpace between the maſts fore and 
aft, in ſailing near the wind, in order that no wind may be 
loſt. p 


ARTICLE, IL 


OF THE EFFECT OF THE SQUARE SAILS OF THE MAIN- 
MAST, AND OF THE MIZEN-TOP-SAIL, IN THEIR DIFFER- 
ENT OBLIQUITIES, 


FIGURE 15. 


41. As we have already demonſtrated (F. 19) that when the 
ſail A B (fig. 15) is trimmed obliquely to the keel, it produces ev i- 
dently two effects on the ſhip; it muſt therefore follow, that, in 


diſſalving its power c b, we ſhall find its compound effects, the 


one C F, in the direction of the keel which produces the velocity, 


and the other C E lateral, which (in forcing the after- part of the 


ſhip to leeward, by its action on the point c abaft the centre of 
gravity G of the ſhip) occaſions her to come to the wind ; for that 
motion of the ſtern from c to E cannot take place, unleſs the fore- 
part n acts contrarily in coming towards the point from which the 
wind blows, v. 

42, If 


AG 
- 


n 


1 
— — — 


— ww 


mY ** —_ 
Ray = —— 


- - = _ 
12 "2M. * 
= 
_ * - = - 
pho " 


WF 


* = - 2 #* 
pre bog es + 
n "FILE" >> At 


72 THE THEORY OF WORKING SHIPS, 


42. If the fails A B were more or leſs oblique to the keel, they 
would ſtill have the fame effects of keeping up the ſhip's velocity, 
and bringing her to the wind. And, if they receive its impulſe per- 
pendicularly, it would {till be the ſame thing, producing thoſe two 
effects, however, with greater efficacy than in any other ſituation 
with reſpect to the wind, becauſe then they receive its greateſt poſ- 
ſible impulſe for the time. 


FiGURE 16. 


43. When the fails A B, (fig. 16,) of which the centre of effort c 
is abaft the centre of gravity of the ſhip, receive the impulſe of 
the wind v on the ſheet ſide, being placed obliquely to the keel, 
they will cauſe the ſhip to fall off, by forcing the after-part, from c 
to F, towards v, the ſource of the wind, while they will, at the 
ſame time, keep up the velocity c1, For, this motion of the 
after-part E towards y cannot be executed without the fore-part 
H going, as it moves off, in a contrary direction; and ſhe will 
continue to fall off till the keel E E be right in the direction of the 
wind vc, or right aft; then the ſhip will come to the wind, as 
ſhewn in the two preceding articles. 

It may be remarked that, in this movement t of the ſhip, the an- 
gle of incidence goes continually increaſing till the wind is per- 
pendicular to the fails, 
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FiGURE 17. 


44. When the ſails a B, (fig. 17,) of which the centre of effort 
is abaft the centre of gravity G, ſhall receive the impulſe of the 
wind v on their forward ſurfaces, they will make the ſhip come to 
the wind and go a-ſtern at the fame time. For the direction of 
their efforts c D may be diſſolved between the two efforts c r, in 
the direction of the keel, from forward to aft, and c E lateral and 
perpendicular to the keel; fo that the after- part c H is forced to 
leeward from c to E, while the fore-part 1 approaches, by a con- 
trary motion, the point of the wind v. In this caſe, therefore, 
the ſhip comes to, and goes a- ſtern. 

45. When the ſhip is ſo far come to the wind, that the fore- 
part 1 (fig. 17) has come into its direction, it is evident, that ſhe 
will fall off more and more; for, that point 1 will conſtantly move 
from the point of the wind v; therefore, it is demonſtrated that, 
in this caſe, the fine of incidence is continually decreaſing more 
and more, till it is reduced to nothing, But, if the direction of 
the wind had made an obtuſe angle v B c, the ſine of incidence 
would have augmented until the direction of the wind had been 
perpendicular to the fails; and it is at that moment only it would 
have begun to diminiſh, as we have ſhewn before. 
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CHAPTER VL 


OF THE EQUILIBRIUM NECESSARY TO BE KEPT IN PRAC- 
TICE, BETWEEN THE SAILS BEFORE AND ABAFT THE 
CENTRE OF GRAVITY OF A SHIP, IN ORDER THAT THE 
SAILING MAY BE THE MOST DIRECT AND THE MOST 
RAPID, 


FiGuRE 18, 


R 


46. AFTER having demonſtrated the different effects of the 
ſalls both before and abaft the centre of gravity, it is clear that if 
either the head or after fails only were ſet, in failing by the wind, 
the ſhip would not only ſteer badly, but conſequently fail not fo 
faſt as ſhe could under the ſame quantity of ſurface differently 
diſpoſed. For, if the ſhip be ſuppoſed (fig. 18) to be under 
her head-fails, and one half be retrenched and ſet on the maſts 
abaſt, it will evidently appear that the velocity c T they produced 
is the ſame, ſince the direction and the velocity of the wind act 
always in the ſame manner on the ſame quantity of ſurfaces; the 
only difference which will be found is, that the primitive effect 
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is divided, and acts now on the points c, c, E, before and abaft 
the centre of gravity of the ſhip. It is not the ſame with reſpect 
to the effect c D, which acted only on the head of the veſſel in the 
firſt diſpoſition of the ſails; becauſe, that effect being now divided 
on the after-maſts, it is diminiſhed one-half c E forward, by rea- 
ſon of that force being tranſported aft; where, balancing the effect 
of falling- off produced by the head-ſails, it keeps the ſhip to the 
wind; by equality in the movements (F. 34 and 42) I fay 
that it balances, becauſe, when the weather permits, we may 
at any time either increaſe or diminiſh the fails, ſo as to preſerve 
an equilibrium between their powers, and fix the ſhip on her 
courſe, When this point of equilibrium is obtained, we then 
poſſeſs the moſt advantageous diſpoſition the ſails can have for the 
veſſel to run with the greateſt celerity; provided that they have 
been trimmed in the moſt favourable manner to receive (F. 28) the 
createſt impulſe of the wind. 

This equilibrium between the powers of the fails forward and 
aft is likewiſe advantageous with reſpect to the rudder ; becauſe, 
as there is leſs occaſion to uſe it to regulate the moyements of the 
ſhip, its ſurface oppoſes itſelf but little, and lefs often to the ſhock 
of the water, which glides along the ſhip's bottom. It is then of 
the greateſt importance, in endeavouring to increaſe the ſhip's 
way, to combine, as much as poſſible, the reciprocal effect of the 
fails fore and aft; either in ſetting them to the wind, or in diſpo- 
ling more advantageouſly, forward or abaft, a greater or a leſs 
quantity of ſails, according as the ſhip is more or leſs inclined to 
fall of or come to, in order to make as little uſe of the helm as 
poſſible; the whole power of which, however, at the time of 
performing any evolution, muſt be put in action, as we ſhall make 
appear hereafter, 

47. When there is an equilibrium between the fails fore and aft, 
the reſiſtance of the water from Aa to B (fig. 18) on the bows is 
equal to the power of the fails, whether it paſſes through the 
centre of gravity H of the ſhip, or through another point of the 
axis, more or leſs forward or aft; then a ſhip, thus ſituated, finds 
no more difficulty to veer than to come to the wind, with reſpect 
to the reſiſtance of the water under her lee; fince all things are 
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equal, viz. the reſiſtance of the water upon the bottom to leeward, 
and the impulſe of the wind upon the fails. But it muſt be conſi- 
dered that the power, compoſed of thoſe of all the fails united, acts 
upon the ſhip according to the direction B A, perpendicular to their 
ſurfaces, the origin of which is the point nh, a middle between all 
the effects c O of the fails fore and aft, which ought to correſpond 
exactly with the reſiſtance of the water from A to B;: ſo that the 
ſhip is puſhed to leeward of the courſe 1 kx, which ſhe holds into 
the direction B A of the effort of her ſails ; but the reſiſtance which 
ſhe finds from the water on the lee- ſide of her bottom, from A to 
B, ſets her to rights again by its oppoſition, which is greater by 
reaſon of the greater facility ſhe finds in dividing the fluid with 
her ſtem than with her ſide ; ſo that ſhe runs on the true courſe 
NR, which approaches nearer to that on which ſhe ſteers than 
BA. Therefore the angle K H R of the lee-way is proportional to 
the greater or leſs reſiſtance the ſhip finds laterally from the fluid 
under her lee; which reſiſtance depends entirely on the more 
or leſs facility ſhe finds in dividing the water with her bows; fo 
that the lee-way can never be conſiderable but when cloſe-hauled ; 
for this reaſon, it is not much taken notice of when the courſe is 
leſs oblique than the wind on the beam. We might purſue this 
reaſoning ſtill farther, from an experienced fact, which will prove 
that the lee-way depends, not only on the form of veſſels, but {till 
more on their greater or leſs velocity, and ſeldom or never on the 
entire diſpoſition of their ſails more or leſs oblique to the keel, as 
ſome authors have advanced. For, when a fine failing veſſel is 
trimmed ſharp, with all her fails ſet, in a very light breeze, with 
which ſhe ſcarcely obeys the rudder, the lee-way is conſiderable, 
though the ſea be perfectly ſmooth. This great lee-way is made l 
by the ſhip, becauſe the veſſel being only gently impelled, and n 
with little force, the water, not being ſhocked with violence, of- 
fers little reſiſtance, and ſhe is then carried eaſily by her fails in 
the direction of their effort 3 A: and, if we conſider the fide of 
the ſhip, in the act of ſailing, as preſenting a very great ſurface ot 
ſails above the water, it will viſibly appear the lee-way will be- 
come {till more perpendicular to the keel. But, let the wind 
begin to freſhen, then the rapidity of ſailing augments conſide- 

rably; 
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rably; the ſhip ſhocks the water with a force expreſſed by the 
ſquare of ſix or nine knots of velocity from n to A (fig. 18) in the 
ſpace of an hour, while the water repels her effort in a contrary 
direction: the water repels then in the ratio of this fquare to the 
ſquare of her firſt velocity, and now no longer yields with facility 
( 4); the lee-way is ſuddenly diminiſhed, and is reduced to five 
or ſix degrees, and ſometimes leſs, if the rapidity of ſailing con- 


tinues to increaſe ; if, at the very time when the ſhip has acquired 


already a very great velocity, ſhe be kept away 12 or 15*, or 
even 20? 30', without altering the fails, their obliquity remaining 
the ſame, the inip ſhould then fall off in the ſame proportion, ac- 
cording to the opinion of ſome who have written on the theory of 
the working of ſhips. This, notwithſtanding, never happens ; 
the yelocity augments, becauſe the fails then receive the wind with 
a greater fine of incidence, and thereby acquire more power, while 
the bows continue to be ſtill ſhocked by the fluid in the ſame parts, 
and with the fame fine of incidence; ſo that the lee-way dimi- 
niſhes again, becauſe the water makes a greater reſiſtance from 
the increaſe of velocity; and that reſiſtance is greater on the 
ſhip's fide than on her bows, which is leſs expoſed to the ſhock. 
Whence it muſt be concluded that the lee-way, in the ſame ſhip, 
does not depend alone on the diſpoſition of her fails, and that in 
different ſhips it is always diflimilar, from their not having the 
ſame form, or their fails not trimming equally in the fame oblique 
courſes z and becauſe, in ſhort, they have different velocities with 


the fame weather and under the ſame fails. Which proves, in a 


word, that the lee-way is always in a proportion compounded of 
the velocity of the ſhip; of her form, which gives her more or 
leſs reſiſtance on her ſide than on the bows ; and of her fails, trim- 
med more or leſs obliquely. 

To return to the conſideration of the action of the water on 
the bottom from A to B, (fig. 18,) it muſt be remarked, that it 


acts forward, and that it muſt conſequently contribute very much 


to the tendency which almoſt all ſhips have to come to the wind, 
whenever the after-ſzils are in the ſmalleſt degree more powerful 
than thoſe forward : for, the ſhock of the water is then a power 


Which is to be added to that of the impulſe of the aſter-ſails, fince 
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this action of the fluid is ſo much the ſtronger as it acts before the 
centre of gravity of the ſhip at the point u, (fig. 18,) in impelling 
the fore-part towards the wind, which always makes ſhips difficult 
to ware, becauſe all the effort A B of the water's reſiſtance upon 
the bows is oppoſed to this movement, in forcing this part to 
windward with a very great effort. It is not therefore to be won- 
dered at when ſhips veer with difficulty or lowly, eſpecially ſuch 
as have a large cut- water; becauſe there are two forces acting one 
againſt the other, and the force which comes from the fail muſt 
ſurmount (F. 18) that which comes from the water; which will 
always eaſily happen, whenever, in ſuppreſſing ſome of the after- 
ſails, thoſe forwards ſhall be diſpoſed favourably enough to produce 
that effect; and when the rudder is uſed at the ſame time; the pow- 
er of which is conſiderable, whether the ſhip goes a-head or a- 
ſtern rapidly, But if the ſhip, being abandoned to her own pro- 
per movements in an oblique courſe, had on a ſudden all her fails 
ſuppreſſed, the veſſel would come to the wind, ſhould even the 
rudder never be uſed ; becauſe the water, acting on the fore-part of 
her bottom more on one ſide than the other, impels the head to 
windward againſt the ſmaller reſiſtance, until its power is entirely 
deſtroyed by the total ceſſation of the ſhip's velocity. 

When the ſhip runs ſo large that the after-ſails becalm part of 
thoſe forward, this is again another reaſon for the ſhip having an 
inclination to come to the wind; for, the fails forward receive a 
much leſs impulſe from the wind than in a courſe more oblique ; 
becauſe the fails abaft, by increaſing in their power, prevent thoſe 
forward from having as much wind as their ſurfaces would take, 
ſince all the lee-parts of theſe fails become uſeleſs for the moment, 
being becalmed by the weather-part of thoſe on the main maſt ; 
ſo that the power of the fails forward diminiſhes, while that of 
the after-ſails increaſes ; for the ſine of incidence is greater. The 
ſhip ought then, for theſe reaſons, to have more inclination to come 
to the wind; but, regard muſt be paid to the direction of the 
power of the fails in general, which now approaches nearer the 
direction of the keel: ſo that the greateſt part of their effort is 
in that direction, while their force in the lateral one dimi- 
niſhes. 
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It ſhould be farther obſerved, that when the ſhip has as much 
fail as the weather will permit her to carry, that is the moment of 
the greateſt velocity of failing, provided that (the fails having at 
the ſame time received the moſt favourable diſpoſition) an exact 
equilibrium has alſo been placed between thoſe afore and thoſe 
aft, ſo that there ſhould be little occaſion for the uſe of the rud- 
der, 


APPLICATION. 


48, One may readily diſcover, from what precedes, how to 
diſtinguiſh the degree of quickneſs with which different operations 
ought to be performed, For example, being obliged to run for a 
road-ſtead, the wind being large, and to let go an anchor as ſoon 
as come to it, it is evident this ought to be executed but under 
little fail, which ſhould be all on the part before the centre of 
gravity; becauſe, in the firſt place, a ſhip has always velocity 
enough when ſhe fails large; ſecondly, becauſe ſhe is to overcome 
the effort a B (fig. 18) of the water which oppoſes her movement. 
If, on the contrary, being obliged to come to the wind in anchor- 
ing, as many fails as can conveniently be managed at that moment 
may be ſet, becauſe that movement of the ſhip is always very 
quick, and as ſoon as the fails are taken a-back, the rapidity 
of the ſhip's way diminiſhes, and in a few moments entirely 
ceaſes, whereas it always augments when the ſhip falls off, 


ARTICLE L 


REMARKS ON THE EFFECT OF THE MAIN-SAIL, 


49. In the uſe of the ſails, attention ſhould be paid to the effect 
of the main-ſail, which perhaps may not be that of bringing the 
ſhip to the wind ; for, if the ſhip be too much loaded a-ſtern, the 
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centre of gravity M (fig. 18) of the ſhip might be abaft the main. 
maſt, and then the direction of the effort of that fail, quitting the 
point c before the centre of gravity, ought to make the ſhip fall 
off in lieu of keeping her up to the wind. But, for this to hap- 
pen, the ſhip muſt be either very ill conſtrued or very badly 
loaded ; or, in ſhort, there muſt be great error in the poſition of 
her maſts, Notwithſtanding the main-ſail may always be made 
to aſſiſt the ſhip in veering, though the centre of gravity ¶H be 
(as it is almoſt always) before the effort c of the main-ſail ; yet, to 
do it, the effect of that fail need only be changed, by making it to 
paſs before the centre of gravity of the ſhip : which will ſuddenly 
happen, if, when cloſe-hauled, the main ſheet be let go a-main, 
becauſe the weather-part of the fait being fixed. forward by the 
tack, its effect is likewiſe before the centre of gravity of the ſhip, 
though it has loſt in that part much of its power, in becoming leſs 
expoſed to the impulſe of the wind ; while the lee-part, bellying 
out more, can receive a great impulſion of the wind, which will 
ſtrike it more and more perpendicularly as the ſhip falls off with 
more and more rapidity. In this caſe, it may happen, that if the 
direction of the effort c G of the main-ſail do not pals before 
the centre of gravity H of the ſhip, it comes ſo near that point, 
that it may be ſaid to have no longer the effect of an after- 
fail. 
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ARTICLE I. 


OF THE RUDD ER. 


FiGuRs 19. 
2 
4 
| 
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50. The rudder is a machine known to all the marine world; 
it is ſupported by the ſtern- poſt, to which-it is affixed by braces and 
pintles, which operate as hinges. It acts by means of a lever, 
called a tiller, which enters nearly horizontally into the ſhip, 
paſſing under the upper or middle deck tranſom ; ſo that if, inſtead 
of leaving the rudder exactly in a right line with the keel; and as 
it were a prolongation of it, it be turned to one fide or the other, 
as B , (fig.19,) it receives an immediate ſhock from the water 
which glides along the ſhip's bottom, in running aft from à to 5; 
and this fluid impels it towards the oppoſite fide, while it continues, 
in that ſituation, ſo that the ſtern, to which the rudder is con- 
fined, receives the ſame movement ; and, the ſhip receiving an 
impulſe ſideways, her ſtern turns accordingly from 8; to h, on any 
point whatever o, (F. 18,) while her head paſſes from a to a, It 
muſt be obſerved, that the water ſtrikes the rudder obliquely, and 
only with that part of its motion which acts according to the fine 
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of incidence, in impelling it in the direction Y with a force 
which depends not only on the rapidity of failing, but alſo on the 
greatneſs of the ſine of incidence: a force which is conſequently 
in the compound ratio of the ſquare of the greater or leſs velocity 
of the ſhip's motion, and of the ſquare of the larger or ſmaller fine 
of incidence, which depends upon various circumſtances. So 
that, if the veſſel runs three or four times more ſwiftly, the abſo- 
lute ſhock of the water upon the rudder will be nine or ſixteen 
times ſtronger under the fame angle of incidence, and will be 
augmented in a greater proportion, if the fine of incidence be in- 
creaſed, This impulſion, or, what is the ſame, the power of the 
helm, is always very feeble, when it is compared with the whole 
weight of the veſſel; but it acts with a very long arm of a lever, 
which occaſions it to work very advantageouſly in turning the 
ſhip ; for the helm is fixed at a very great diſtznce from the centre 
of gravity G, as well as from the point c, upon which the ſhip is 
ſuppoſed to turn, with reſpect to the point of percuſſion B: and, if 
the direction p N of the impreſſion of the water upon the rudder be 
prolonged, it is evident that it will paſs perpendicularly at the point 
x, widely diſtant from the centre of gravity G; therefore the ab- 
ſolute effort of the water is very powerful, It is not therefore 
ſurpriſing, that this machine impreſſes the ſhip with a conſiderable 
circular movement, by forcing the ſtern from B to b, and the 
head from A to a, and even much farther, when the velocity of the 
ſhip is preſerved ; becauſe the effect of the helm always keeps pace 
with the rapidity of the ſhip's way. 

51. Amongſt all the obliquities which may be given to the rud- 
der, there is one ſituation which is more favourable than any of 
the others, to make it produce with more rapidity the effect of 
turning the ſhip, in order to change her courſe. To be convinced 
of this, we have only to conſider that, if the obtuſe angle as D 
(fig. 19) were to be leſſened, the impulſe of the water on the rud- 
der would augment, at the ſame time that it would more oppoſe 
the ſailing of the ſhip, ſince the angle of incidence would be morc 
open, and would preſent a greater ſurface (F. 7) to the ſhock of 
the water, by oppoſing its paſſage more perpendicularly : but then 
the direction x Þ of the effort of the helm upon the ſhip would pals 
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at a ſmaller diſtance from the centre of gravity 6 towards x, and 
would leſs approach the perpendicular L, according to which, it 
is abſolutely neceſſary that the power ſhould act with greater effect 
to turn the ſhip. Therefore, it is evident that, if the obtuſe 
angle ABD were too much leſſened, the greater ſhock of the 
water could not counterbalance the loſs occaſioned by the diſtance 
between the direction u Y and N L, or by the great obliquity which 
would be given to the ſame direction N of the abſolute effort of 
the helm with the keel a B. If, on the other hand, the angle a B D 
were made more obtuſe, the direction d of the effort of the 
rudder would become more advantageous to turn the ſhip, ſince 
it would approach more the perpendicular x L, and fince the pro- 
longation of N would augment & R, by paſſing at a greater diſ- 
tance from the centre of gravity . But the rudder would then 
be ſtruck too obliquely; for the angle of incidence would be more 
acute; ſo that it would only preſent a ſmall part of its breadth to 
the ſhock of the water, and would of courſe receive but a faint 
impulſion. All this proves that the greateſt diſtance G6 x from the 
centre of gravity G will not counterbalance the too great obliquity 
of the ſhock of the water. Whence it muſt be concluded, that 


when the water ſtrikes the rudder too obliquely or too perpendicu- 


larly, a great deal of the impulſion, or of the effect it ſhould pro- 
duce, is loſt, Therefore, between theſe two extremes, there is a 
middle poſition, which muſt be the moſt favourable. ' 

52. The diagonal w Þ of the rectangle 11 (fig. 19) repreſents 
the abſolute direction of the effort of the water upon the rudder : 
N 1 expreſſes the portion of this effort which oppoſes the ſhip's 
head-way, or which forces her a- ſtern in the direction of the keel. 
It is eaſy to preceive that this portion N 1 of the whole power of 
the helm contributes little to turn the veſlel; for, if 1 vn were 
prolonged, it would be ſeen that its direction paſſes at a very ſmall 
diſtance G v from the centre of gravity G, and that the arm of the 
lever BN G v, to which the force is as it were affixed, is at 
moſt equal only to one-half of the breadth of the rudder. But, it 
is not ſo with reſpect to the relative force x L, which acts perpen- 
dicularly to the keel. If the firſt force N1 is almoſt uſeleſs, and 
even hurtful, by retarding the velocity, the ſecond & L is capable 
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of a very great effect, ſince it is applied at a great diftance from 
the centre of gravity G of the ſhip, and acts on the arm of a 
lever o E, which is very long. Thus, it appears, that, between 
the two effects x L and N 1, which reſult from the abſolute effort 
NP, there is one which is always oppoſing the ſhip's head-way, 
contributing but little therefore to the motion of her turning ; 
whilſt the other alone produces that movement of evolution with- 
out retarding her velocity. 
$3- Geometricians have determined the moſt advantageous 
angle made by the helm with a line prolonged from the keel, and 
fixed it at 5% 447 on a preſumption that the ſhip is not wider at 


her floating - line than at her keel. But, as that ſuppoſition is abſo- 


lutely falſe, ſince all veſſels augment their breadth from the keel 
upwards to the extreme breadth where the floating-line, or higheſt 
water-line, is terminated ; it follows, that this angle is too large 
by a certain number of degrees. For the rudder is ſhocked by the 
water, at the height of the floating-line, -more perpendicularly 
than at the keel, ſince the fluid exattly follows the outlines of 
the bottom: ſo that one could almoſt fay, that a particular poſition 
of the helm might be required for each different ſine of incidence 
upwards from the keel. But, as a middle poſition may be taken 
between all thoſe points, we need only conſider the angle 
formed by the fides of the ſhip and her axis at the higheſt 
water-line, in order to determine afterwards the middle point and 
the middle angle of incidence. It appears, from Mr. Bouguer's 
Traits de la Mancenvre, Sect. IL. Liv. II. that, in moſt ſhips, the 
angle of the rudder with the prolonged line of the keel ſhould 
be made to be 46* 40%. Without following the calculations of 
that able geometrician, we ſhall perhaps be able to explam what be 
has diſcufled in a more abſtruſe manner. 

54. When it is required to turn the ſhip by means of the rudder, 


and, at the ſame time, keeping the head-way as much as poſſible, it 


is evident that the angle 54* 44, which ſome have determined to 
be the moſt favourable with the line of the keel prolonged, is in 
that caſe too open; becauſe the water ſtrikes the rudder with too 
great a fine of incidence, and which is equal to that of the angle 
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Above, the ſhock of the water is almoſt perpendicular to the rud- 
der, on account of the width of the ſhip's ſides, as has been ſhewn 
before. But, if the rudder oppoſes the fluid by making only with 
the line prolonged from the keel an angle of 45 1', the impulſe, 
by becoming weaker, will be leſs oppoſed to the ſhip's head-way ; 
and the direction n Þ { fig. 19) of the abſolute effort of the water 
on the rudder, approaching nearer to the lateral perpendicular x f, 
will be more advantageouſly placed; fince the prolongation of the 
abfolute effort paſſes at a greater diftance G & from the centre of 
gravity G. On the other hand, experience every day ſhews us 
that ſhips ſteer well, when they do not even make the angle R 
more than 35% If this angle be made 45, as we require it, and 
then we ſhould diſcompoſe the abſolute effort v, we have the 
ſide & 1 equal to the other fide L of the ſame ſquare; fo that the 
part of the total power which oppoſes the head-way is only equal, 
in this caſe, to that which produces 'the movement of rotation : 
inftead of which, if D B E were 54 4, x 1 would become much 
greater than & L, in proportion to the fines of the angles which are 
oppoled to them in the triangles v 1 N or L , and the ſhip would 
conſequently loſe much more of her velocity than in the firſt ſitu- 
ation of the rudder, to which we fhall confine ourſelves, as being 
that which is beſt adapted to the generality of veſſels, but which 
nevertheleſs muſt be occaſionally altered, according as they 
ſhall make an angle more or leſs open with their fides a- 
ſtern, * 

The angle of the rudder with the keel may always be determi- 


ned with ſufficient preciſion, by obſerving the rule we have pre- 


ſcribed (F. 28) for the determination of the angle of the fails. 
55. As the water often ſtrikes the rudder with a very great 
force, the tiller has a certain length, in order to leſſen the labour 
of the helmiman. 
But, to lighten his labour ſtill more, there is in moſt ſhips, on 
the quarter-deck, directly over the extremity of the tiller, a ver- 
tical wheel (fig. 19) which has the effect of a capſtern, and which 


It may be taken as a general poGtion that the * advantagrous ange will al- 
Ways be formed between 359 and 430. 
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is connected with the tiller by means of ropes and blocks. 
So that, if the wheel be turned either one way or tte fl ; 
other, the extremity of the tiller appoaches towards one of Ml + 
the ſides of the ſhip, and expoſes the rudder to the ſhock of MW 
the fluid. t 
56. The longer a lever is, the more effect it has when it acts 1 1 
with the ſame power: therefore, the longer the ſpokes of the i 
wheel are, in proportion to the radius of the cylinder round which d 
the tiller-rope is wound, the more advantage the helmſman will W t 
have; for, if the ſpokes of the wheel be three or four times p 
r 
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weight, he will produce an effect of go or 120 pounds, by the 

diſpoſition of the wheel alone. On the other hand, the impulſe WW tc 
of the water is collected in the middle of the rudder's breadth, 0 
which is very narrow, compared with the length of the tiller; N p. 
therefore, the effort of the water is very little diſtant from the t! 
point of ſupport B upon which it turns: whereas the tiller forms n. 
the arm of a lever 10 or 15 times longer, which till increaſes ttb 
the power of the helmſman in a fimilar proportion to that which B 
exiſts between the length of the tiller and that of the lever on which u 
the impulſe of the water acts. This force is therefore 10 or 15 times MW} v 
ſtronger ; and the effort of 30 pounds, which before gave the helmſ- W te 
man a power of go or 120 pounds, will become one of goo or 1800 

pounds on the rudder. This advantage proceeds from the water's WW w 
acting on a very ſhort arm of a lever, while the helmſman works on of 
one very powerful, in compariſon ; and becauſe this lever is moved m 
by a wheel which multiplies its force. This demonſtration ought to w 
remove all ſurpriſe at the prodigious effect of the ruder, when its ne 
mechaniſm is not attended to; for we have only to conſider the ¶ th 
preſſure of the water, which acts at a very great diſtance from it 
the centre of gravity G of the ſhip, as well as from the point c 'o 
upon which ſhe is ſuppoſed to turn, (F. 15,) and there will I it: 
calily be perceived the difference which-exiſts between the effort r 


of 


. longer than the radius of the cylinder, the helmſman will act with 

* three or four times more force, ſince he works on a lever which 

4 I is three or four times longer than the radius of the cylinder, the ſ- 
1 extremity of which is ſuppoſed to be the fulcrum of the lever on iſ þ 
A. which he works. So that, if he employs a force of 30 pounds t 
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of the water againſt the helmſman and the effect of that ſame im- 
pulſion againſt the ſhip. With reſpeR to the helmſman, the wa- 
ter acts with the arm of a lever N B very ſhort, of which B is the 
fulcrum : on the contrary, with reſpect to the ſhip, the impulſe of 
the water is exerted in a direction N r, which paſles perpendicu- 
larly at a very great diſtance from the centre of gravity o, in act- 
ing on a very long lever E 6, which renders: the action of the rud- 
der very powerful in turning the ſhip: ſo that, if in a large ſhip, 
the rudder receives an impulſe from the water 2700 or 2800 
pounds, (as very often happens, provided that the ſhip fail at the 
rate of q or 12 knots, and that this power, applied at E, be 100 
or 110 feet from the centre of gravity G,) it will act upon the veſ- 
ſel, to turn her, with a power equal to 270,000 or 308,000 
pounds, while the helmſman need not act with a greater power 
than 30 pounds on the ſpokes of the wheel. 

57. Itis proper to remark, that the great length which is given 
to the tiller, in order to facilitate the work of the helmſman, is an 
obſtacle to the play of the rudder ;z fince that length hinders its 
preſenting itſelf ſufficiently to the ſhock of the water to produce all 
the effect which might attend it. For, this inconvenience does 
not, in moſt ſhips, allow the angle D B E (fig. 19) to be more open 
than 30*; whereas it ſhould be 45?, as we have before ſhewa. 
But, as this moſt favourable determination has not yet come into 
uſe, and the coarſe dimenſions commonly given the tiller have al- 
ways been followed, we ſhall endeavour to propoſe ſomething bet- 
ter for practice, 

It muſt be conſidered, that, if the tiller were ſhorter, the rudder 
would have more play, becauſe its extremity, in deſcribing the arc 
of a ſmaller circle, would occaſion the rudder to make an angle 
more open, with the keel prolonged : and this new augmentation 
would be ſo much the more advantageous, as it would approach 
nearer to the angle of 45% And as, in all ſhips, the length of 
the tiller might certainly be cut a fifth ſhorter, or perhaps more, 
it is evident that, thereby, the angle of the rudder and the keel pro- 
longed might be rendered very near 45*, Which, would increaſe 
its force in a proportion of nearly 3 to 5, ſince the ſquare of the 
line of incidence of 45? is to the ſquare of the fine of incidence 
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of 30: : 5 : 3, or thereabouts. This augmentation of the im. 
pulſe is often of the greateſt importance, eſpecially when ſhips are 
of a large fize, as their motions are but flow on account of their 
length. 

If the tiller be ſhortened, the helmſman will be obliged to em- 
ploy more force in proportion to the length taken from the lever 
on which he works: but this loſs may be repaired by the facility 
with which the helm will be handled, if the diameter of the cylin- 
der of the wheel be conſiderably leſſened, augmenting at the ſame 
time the length of its axis, without diminiſhing that of its ſpokes, 
which ought on the contrary to be lengthened as much as poſ- 
ſible, and two more turns of the tiller-rope ſhould be wound round 
the barrel. 

Theſe forces. would be ftill multiplied, if two ſheaves were 
fixed in the end of the tiller, in two mortiſes which might be 
made for that purpoſe, and which might work on an iron pin paſ- 
ſing through their centres, taking care to have the end of the tiller 
ftoutly hooped with iron, in order to ſtrengthen it; then the tiller- 
rope might be reeved through the blocks which are for that pur- 
poſe on each ſide the ſhip, thence through the two ſheaves at the 
end of the tiller, and the ſtanding-part to be affixed cloſe to the 
blocks on each fide. By theſe means nothing would be loſt with 
reſpect to the force; becauſe, if the lever be ſhorter, the forces 
which cauſe its action are likewiſe multiplied in proportion. 

58. After what has been faid reſpecting the helm, it is eaſy to 
conceive, that the greater the ſhip's velocity is, the more power- 
ful is the action of the rudder, fince it acts againſt the water with 
a force which increaſes as the ſquare of the velocity of the fluid, 
(F- 3) whether the ſhip has head-way or ftern-way; obſerving 
always, that in theſe two circumſtances the effects are. contrary ; 
for, if the ſhip goes a-ſtern, the rudder will be ſtruck from 1 to x; 
(Fg. 19 ;) and, inſtead of being puſhed from x to p, it will be ſo 
from N to R; ſo that, the ſtern being moved in the fame direction, 
the head will take a contrary one, and move towards the ſame fide 


2s the tiller Br. 


59. It ſhould be obſerved, in the uſe of the rudder, that there is 
one part of its effort which impedes the ſhip's failing when it is 
5 ſtruck 
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im- truck by the water which runs rapidly along the ſhip's bottom. 
are If it makes an angle of 45 with the keel prolonged, it receives 
heir only half the impulſion it would if ated upon perpendicular- 

ly; becauſe the abſolute impulſe diminiſhes from two cauſes : 
em- (F. 7:) The ſurface which oppoſes the ſhock of the water is 
ver reduced to a leſs extent than it was at firſt, and the angle of in- 
lity W cidence diminiſhes likewiſe: ſo that, by this, the impulſe has 
lin- diminiſhed one half. Conſidering next the impulſion N p, 
ame which remains, (fig. 19,) it will appear that there is only one part 
kes, N1 which is oppoſed to the failing, (F. 54,) and which is leſs 
poſ- than & P, in the proportion as the fine total is to the ſine of 45, 
und the meaſure of the angle of incidence y N B equal to 1; for 

the angle V N L is right, as well as the angle PN; ſo that, if 
vere you take away the common angle L N B, two angles PN L and 
| be V N will remain equal between themſelves ; but, as the angle 
paſ- 1P N is equal to its alternate angle PN L, it follows that 1eN 


iller is always equal to V N B, whether the angle made by the rudder 4 
ller- be more or leſs open with the keel prolonged. So that, if the 1 
pur- ſurface of the rudder which receives the ſhock be 80 feet ſquare KC 12% 
the ſuperficies, it will firſt be reduced, by its being expoſed to the 1 2 | 
> the WW courſe of the fluid, to an effort of 40 feet ſurface, then to 28 or $7 b 
with 209, becauſe, in the firſt place, there is only one part of the velo- . 


orces WW city of the water which contributes to the ſhock, and that is pro- 
portional to the relation of the ſquare of the ſine total to that 


fy to of the fine of incidence; and, ſecondly, becauſe out of the abſo- 7 7 1 
wer- WW lute impulſe N v, which reſults from this laſt oblique ſhock, there $38 
with is only a part N 1 which oppoſes the velocity of the ſhip propor- Feri 


fluid, tional to the abſolute N , in the ſame relation as there is between 4. & 
rving the ſine total and the fine of incidence; that is to ſay, that, when 
rary; che rudder makes, in the largeſt ſhips, an angle of 457, it impedes 
to x; che ſhip's rapidity of failing, in the direction of the keel, with an 
effort N 1 equivalent to the impulſion which a ſurface of 28 or 29 
feet ſquare might receive if it were expoſed perpendicularly to the 
ſhock of the water. So that, if the ſhip fails 12 knots an hour, 
or 19 feet a ſecond, the effort of the rudder N 1, which oppoſes the 
ere is W ſhip's way, will be 12,499 or 12,945 pounds; ſalt water weigh- 
it is ing th more than freſh. 

truck N ; 60. It 
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60. It follows, from all that has been ſaid of the rudder, that 
it ought to be employed as little as poſſible ; that is to ſay, the 
ſhip and her fails ought to be ſo diſpoſed, that the ſmalleſt mo- 
tion of this machine may bring her to her courſe, if ſhe deviates 
from it, or make her perform any evolution which may be thought 


proper. 


ARTICLE II, 


THE TIME EMPLOYED BY DIFFERENT VESSELS TO PERFORM 
THE SAME EVOLUTION Is PROPORTIONED TO THEIR 
LENGTHS. 


61. All that ſerves to produce motion in ſhips has more force 
in larger than in ſmall ones ; but the difficulty which large ſhips 
have to receive the motion is greater, in a greater proportion, 
than that which oppoſes the motion of ſmall ſhips, For, if the 
dimenſions and machines which compoſe a large veſſel are twice 
as large as thoſe which conſtitute a ſmall one, (ſolidities being in 
ratio of their cubes,) the firſt will be eight times as great, Yet 
the obſtacle which the large will oppoſe to its being put in motion 
will be two-and-thirty times as great as that of the ſmall one. 
For, if both ſhips were conſidered as divided into an equal num- 
ber of vertical ſections, thoſe of the large would appear to have 
four times as much ſurface as thoſe of the ſmall, beſides that they 
would be twice as thick, fince the dimenſions are in general twice 
as large; conſequently they will have eight times the ſolidity; 
which anſwers already to the relative effort of the rudder and 
fails. 

Farther, the parts of the large ſhip are twice as diſtant from 
the centre of gravity as thoſe of the ſmall one, ſince thoſe diſtances 
are proportional to the other fimple dimenſions of the two ſhips. 
So that if the evolution be ſuppoſed of the ſame number of de- 
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grees, the ſtern and head of the large ſhip will have to deſcribe 
arcs twice as large as the ſmall one; and this greater velocity 
being multiplied by the ſolidity of the parts of the large ſhip, 
which is eight times as great as that of the ſmall one, the product 
will give 16 times more motion; the reſiſtance will act con- 
ſequently 16 times as much on the large as on the ſmall; and as 
that reſiſtance operates on the arm of a lever twice as long, the 
total reſiſtance of the large ſhip will be 32 times as great. 
Thence it follows, that if the forces which act on the large ſhip 
be augmented only in proportion to her ſolidity, ſhe will have 
ſill four times more difficulty than the ſmall one to get into 
motion : and therefore the large ſhip, inftead of making in 
the ſame time an angle of rotation as great as the ſmall one, 
will only make an angle of one-fourth, or three times leſs. Now, 
that the great ſhip ſhould deſcribe an angle of rotation equal to 
the other veſſel, it will require only thrice as much time: but 
that angle, or the velocity with which the ſhip obeys the impulſe 
of her rudder and fails, will follow the laws of acceleration, fince 
the velocity acquired in the firſt inſtance is continually augmenting 
in arithmetical progreſſion ; ſo that the time which ſimilar veſſels 
of different ſizes take in performing the ſame evolution will 
be in proportion to their lengths. But the heavier body parts 
with its velocity not ſo readily as the lighter body, becauſe the 
reſiſtance of the maſs is greater, being three times heavier than 
that of the ſmall ſhip ; which, being moved with thrice the facili- 
ty, is alſo brought to reſt with the ſame degree of eaſe. So that, 
if a veſſel 100 feet long takes four minutes to perform an evolu- 
tion, a ſimilar veſſel of 150 will take fix minutes or thereabouts 
to perform the ſame circular movement. For as 100 : 150: : 4 
6. 
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CHAPTER VI. 
OF THE HEIGHT OF Mass. 


THE correct height of the maſts of ſhips is till a problem 
which remains to be ſolved for the builders, The moſt ſkilful of 
them have not paid attention enough to the ſolutions and determi- 
nations which are contained in the works of the late Mr. Bou- 
GUER on that ſubject. It ſeems, on the contrary, as if they had 
endeavoured to deviate as much as poſſible from the true princi- 
ples in that reſpect, by raiſing the maſts a great deal more than 
they were formerly, although they were already much too high, 
as the learned author I have juſt mentioned has aſſerted. An ex- 
perience, confirmed by repeated obſervations, has convinced me 
of this truth; viz. that “ as ſoon as a ſhip inclines, her velocity 
« diminiſhes in proportion as her inclination increaſes,” This prin- 
ciple has been verified on different veſſels and at different times by 
ſeveral officers, and in various oblique courſes. I had no ſhare in 
thoſe various experiments, and therefore cannot be ſuſpected of 
partiality: but, as they have always proved, to thoſe who have 
made them, that the preſent mode of maſting is generally too 
high, I will not heſitate a moment longer to deliver here an epi- 
tome of my own experiments on that ſubject.* 

Having all the fails out, and being hurried on by a ſtrong gale, 
I have ordered all the top-gallant-ſails, the ſtudding and ſtay fails, 
to be taken in, without the ſhip loſing the leaſt perceptible degree 
of her velocity; nay, I have ſeen it ſometimes to increaſe by a 
twentieth, and that at a time when the ſhip ran already at the rate 
of nine or twelve knots an hour. 


* We have thought it proper to give the reaſoning of M. Bourde upon this ſubject, 
although the practice of high-maſting prevails in the Britiſh navy. It has been very 
juſtly remarked, that high maſts have the advantage of giving an option; becauſe 
they enable a ſhip, without c6/iging her, to carry a greater quantity of ſail than ſhips 
with ſhorter maſts. | 
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Theſe trials, which I have made with care, and which were per- 
formed ſo quickly, that the wind ſhould not have time to increaſe 
or diminiſh in ſtrength, are ſufficient to prove the neceſſity of 
lowering the centre of effort of the fails in general, and conſe- 
quently all the maſts. Theſe experiments have been repeated by 
augmenting the number of ſails, ſometimes at the riſk of fa- 
tiguing the maſts ; and it has always been found that the velocity 
did not increaſe, when the ſhip was more inclined ; but that ſhe 
laboured more and more in all her parts, as her movements became 
ſtronger and the concuſſions of her pitching rougher, although the 
ſea was not more ſwelled. At other times, when the ſhip in- 
clined pretty much, though the wind was not quite ſtrong enough 
to hurt the maſts, I have leſſened the number of fails; and it 
happened that the ſhip, after that ſuppreſſion of the top-ſails, was 
eaſier in her movements, ſteering better, and was, in ſhort, more 
quiet, though the ſwells of the fea were ſtill the ſame ; an atten- 
tion which muſt not be neglected in theſe kinds of obſervations, 
which ſhould be often repeated before a poſitive deciſion, How- 
ever, we do not recommend any diminution in the ſurface of the 
fails, in leſſening their height: but, it will often happen that we 
ſhall rather recommend to increaſe it upon the whole, For that 
which is loſt in height may be regained by the width. There will 
even reſult, from that operation, another advantage: the top- ſails, by 
this reform, being ſhorter, and, thereby, proportionally wider, than 
the lower fails, will be more eaſily cut to their ſhape; and, their 
ſides being formed with lines exactly trait, the fail will be the more 
tight, by which a much greater effect on the ſhip will be produced. 
The maſt being ſhorter and the fails wider, with leſs fall, the 
ſurface will be the ſame : but the effort of that ſurface will, with 
the ſame wind, act on ſhorter levers, the fulcrum of which will 
not be altered; therefore, it will operate at a ſhorter diſtance from 
that fulcrum; and therefore much leſs will be the power which 
makes the ſhip incline: and the ſhip, being more upright, will 
fail with more velocity, becauſe her water-lines will be then more 
advantageous than when ſhe heels. On the other hand, the fails 
being leſs inclined, they preſent a wider ſurface to, and receive a 
ſtronger impulſion from, the wind; an advantage which muſt 
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always produce an increaſe of ſwiftneſs and a decreaſe of drift. 
Add to this the real advantages of trimming the ſails better, of 
working them with more eaſe, of rendering the mafting in gene- 
ral more ſolid, and more capable of reſiſtance in bad weather as 
well as in battle. 

But how muſt we determine the height for the maſts? or, in 
other words, how much they are to be ſhortened? The Treaties 
on the perſeit maſtins and working of ſhips, by Mr. BoucGues, 
teach us that method. It is from thoſe Treatiſes I have imbibed 
the notions of my principles on that ſubject. But, in order to 
give a previous idea of that inquiry, and to engage the builders and 
feamen to bring to perſection this part both of the building and 
working of ſhips, upon which, almoſt as much as from their bot- 
tom, their ſteerage undoubtedly depends, I will ſubjoin here what 
M. Brvs, a learned and ſtudious officer, made me conceive on 
that ſubject. 

« That maſting,” ſaid he, © is abſolutely perfect, when the 
« centre of effort of the fails is preciſely oppoſite to, or at the 
& fame height as, or parallel with, the point veligue. What is the 
« pornt veligue? It is that point in a perpendicular, (raiſed from 
* the centre of gravity of the horizontal ſurface of the ſhip at the 
« floating-line,) which is interſected by the direction of the abſo- 
« lute impulſe of the fea on the head of the veſſel. This is the 
« point velique in direct courſes.” 

It is clear. No great effort of imagination is ee to con- 
ceive this principle, which appears fo evident, that it may be fur- 
priſing why it has not yet been made uſe of. For, this point once 
known, the centre of effort of the ſails will be fo too; and their 
right height, as well as that of the maſts, will be determined. A 
little more calculation, and an attention to the plan of the ſhip, 
will be neceſſary, in order to find out that abſolute direction of the 
effort of the impulſion of the water on the bows. But that ſhould 
not prevent the inquiry, On the contrary, it ſhould be an addi- 
tional inducement to thoſe, who, building ſuch good veſſels as we 
are now poſſeſſed of, and which might ſtill be of a more advanta- 
gecus form, will be deſirous to make them more perfect, by maſt- 
ing them more advantageouſly, This would undoubtedly be the 
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caſe ; for, ſeveral veſſels have had their maſts cut ſhorter, and the 
practice has been attended with decided ſucceſs. Theſe facts, 
which could be atteſted by many able ſeamen, will always ſpeak 
highly in favour of this principle; although, when that ſhortening 
was made, the fails were not widened in proportion. | 
But,“ continues M. Brave, © in carrying this inquiry far- 
« ther than it ever was, the interſection of the two above-men- 
« tioned lines (viz. that of the abſolute impulſe of the water on 
« the bows, and that of the perpendicular of the centre of gravity 
« of the ſurface of the floating-line of the ſhip) cannot take place 
« unleſs in a direct courſe; and, as ſoon as the courſe becomes ob- 
« lique, they no longer meet, The ceatre of gravity of a float- 


& ing-line's ſurface of the ſhip paſſes to the leeward of the axis, on 


« account of the inclination which always occurs in that fort of 
« courſe : and the direction of the ſhock of the fluid, which then 
« takes its origin a little to leeward alſo of the bow, paſles, in its 
« prolongation, to windward, without meeting the perpendicular 
« at the centre of gravity of the floating-line's ſurface; (which 
is eaſily conceived, if we repreſent to our imagination the hori- 
zontal edge of that floating-line's ſurface but ever ſo little in- 
clined ;) hence it reſults, that no point veligue will be found in 
« any courſe but a direct one. Which is true, unleſs we could 
« fancy ſuch a ſhip as would neither drive nor incline in an ob- 
« lique courſe, But that is not poſlible; and hence no perfect 
mode of maſting could be diſcovered in the laſt caſe of the ob- 
« lique courſe.” 

This is true, ſtrictly ſpeaking; for, in each inſtant of a 
courſe, a different point of the bow is ſtruck by the water; which 
is owing to the pitching of the ſhip, the continual variations in 
the ſtrength of the wind, and the greater or ſmaller inclination 
produced by the rolling motion of the ſhip, 

« But,” ſays again M. Bug, © the point veligue, relative to 
« theſe various circumſtances, varies therefore in the proportion 
« of the almoſt infinite variety of thoſe circumſtances, which ac- 
company the courſe of a ſhip ; that is to ſay, according to all 
« the degrees of drift, all the degrees of inclination on either 
board, forward and abaft; as many times, in ſhort, as there are 
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new points of the bow either ſtruck or no longer ſtruck, the 
c point velique aſcends or deſcends. 

« I paſs over the minute examination I could make of each par- 
c ticular cauſe which contributes to lower that point from its ut- 
„ moſt height, which is in the direct courſe, to its loweſt, which 
« takes place in the moſt oblique courſe, accompanied with the 
<& greateſt lateral inclination of the ſhip. And there is no method 
to get out of that common road which is purſued in determining 
« the dimenſions of the maſts, but that of attending to the fol- 
« lowing conſiderations ; viz. Such a ſhip, being intended for 
« ſuch a latitude, the wind ſhe is moſt commonly to expect there 
« will be nearly of ſuch a ſtrength, and generally oblique to her 
« courſe by ſo many degrees; fo that her moſt common drift will 
« be nearly ſo many degrees, and her lateral inclination ſo many, 
« &c. To give her, therefore, the moſt ſuitable maſting, making 
« her relatively perfect, we muſt ſeek for her point velique in what 
& fituation we ſhall think moſt convenient, and there place the 
« centre of effort of her ſails.” 

All this reaſoning tends evidently to the ſhortening of all the 
maſts, and proves the neceſſity of doing it, at the ſame time as it 
determines their height. The moſt difficult point in that operation 
is co find out the direction of the abſolute impulſion of the water 
on the bows, when the ſhip ſteers a courſe cloſe-hauled and one 
with the wind on the beam, with ſuch an inclination as the ſhip 
could be ſuppoſed to have in either of theſe two courſes ; when the 
wind would allow to have four ſquare-fails ſet, together with the 
mizen top-ſail, Conſidering theſe two ſuppoſitions of the wind 
on the beam, and cloſe-hauled, it will be eaſy to determine the 
height of the maſts proper for that double ſituation ; becauſe, if 
the gale blows harder, one may leſſen the number of fails; if 


| weaker, one may increaſe it by adding ſtay-ſails, top-gallant fails, 


jib, &c. If the wind gets more aft, then the ſurface of the fails 
may be increaſed again hy adding the ſtudding and top-gallant-ro- 
yal fails: finally, it is very clear that top-gallant and top-gallant-ro- 


yal fails will always be of ſervice when the centre of effort of the 
fails ſhould aſcend. 
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CHAPTER VIII. 


OBSERVATIONS ON THE DIFFERENT INCLINATIONS GIVEN 


TO THE MASTING OF SHIPS, WITH RESPECT TO THE 
WATER-LINE, 


THE maſts are hardly ever ſtepped in the ſame manner in all 
ſhips. This too is one of thoſe things which are rather regulated 
by cuſtom than reaſon. Some will have them perpendicular, while 
others chooſe to have them rake forward and others aft. Each 
party brings, to ſupport their opinion, reaſons drawn from ſome 
experiments which chance has ſometimes rendered ſpecious. 

In this reſpect, we ſhould rely on the judgement of the builder, 
who ought to know the qualities of his ſhip, even before he puts 
her on the ſtocks. If one has not an opportunity of taking direct- 
ly from him the neceſſary inſtructions, it 1s proper to obſerve, that, 
if the 'maſts are made to rake forward, the direction of effort of 
the fails will be inclined towards the bottom, obliquely with the 
horizon; which will conſequently make the head of the ſhip plunge 
whenever they receive a ſtrong impulſe from the wind: and this 
may diminiſh the head-way of the ſhip, while it increaſes the cele- 
rity of the pitching ; the fails alſo will be with more difficulty 
trimmed, eſpecially when cloſe-hauled, fince the bracing of the 
yards will be more confined. Therefore, the only advantage, which 
can be drawn from this oblique maſting of ſhips, is only to render 
the ſhips more ready to fall off. 

If the maſts are perpendicular the medien of effort of the ſails 
will be horizontal, always ſuppoſing the ſhip to be in an upright 
poſition. Therefore, this effort, not being diſcompoſed, it will 
preſerve a much greater action, and the ſhip will ſail with the 
greateſt velocity ſhe is capable of. | 
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If the maſts rake aft, the ſhip will be more ready to come to the 
wind, becauſe the fails will be a little more aft ; theſe will alſo be 
more eaſy to trim ſharp, becauſe the braces will not be ſo much 
confined. As this poſition of the fails will raiſe obliquely above 
the horizon the direction of the effort on the ſhip, it follows, that, 
by their power, the ſhip will be caſed away from the water; for, it 
is certain that ſhe will not prolong her courſe, unleſs ſhe heels too 
much ; therefore, ſhe will riſe more lightly over the waves, pitch 
leſs, keep better the wind, and tack quicker. This is nearly all 
that can be ſaid in reſpect to practice. 


CHAPTER IX. 


or THE TENSION OF SAILS, AND THEIR TENDENCY TO FIX 
THEMSELVES PERPENDICULARLY TO THE DIRECTION OF 
THE WIND. 


I. IT is clear that fails are never perfectly flat. But every one 
is not perſuaded that the more extended is the fail, the greater im- 
pulſion it receives from the wind which ftrikes it perpendicularly, 


and the more effectually, of courſe, the fail acts on the veſſel. It 


is aſtoniſhing that any ſeamen ſhould be of opinion that a bag muſt 
be left at the foot of the fail to lodge the wind in. A hauled- 
down top-ſail has as much cloth diſplayed in it as when hoiſted up 
and well extended. It forms, then, by its convexity, a conſide- 
rable kind of bag, in which the wind may play at eaſe; and it is 
obſerved, that the rapidity of the failing decreaſes very much; 
whence we muſt neceſſarily conclude, that the impulſe of the wind 
muſt have greatly diminiſhed, fince the fail produces no longer the 
ſame effect upon the veſſel, To know demonſtratively the cauſe 
of that diminution in the impulſe of the wind, we have only to 
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pay attention to the air which acts againſt the foot and the head of 
the fail; for, that part of the wind which ftrikes at the head 
makes an effort to re-a& towards the foot againſt that which, ha- 
ving ſtruck at the ſame inſtant at the foot, endeavours to re- act 
towards the head. From this ſhock reſults (though the air eſcapes 
at each fide) a compreſſion in the fail. But, after having acted 
inwardly, in the fame manner as if it were ſhut up, it finds itſelf 
more and more compreſſed by that which ſucceeds to the firſt; 
and, though it eſcapes by the ſides, it is evident that it tries to 
extend, and that it impels, conſequently, with an equal power, all 
the parts of the ſail perpendicularly; and this is the cauſe of the 
fail taking the form of a circle's arc. Therefore the fail will pro- 
duce no greater effect than if it had no greater height than the 
ſpace contained between the two yards; it may not even, ſtrictly 
ſpeaking, have that whole effect; for, that fort of whirlwind, 
which is made in the centre, by the re- action of the wind which 
ſtrikes the upper and lower parts, cannot fail to diminiſh the 


ſhock of thoſe particles, which, ſucceeding the former, would 


have ſtruck the fail with all their primitive power; inſtead of 
which, this power is now almoſt entirely deſtroyed by this barrier 
which oppoſes for a while their paſſage. To which may be add- 
ed, that the fail, having the form of the arc of a circle, very lit- 
tle wind can ftrike it perpendicularly; and that it muſt, of courſe, 
have muck leſs effect than another fail, of the fame height and 
width, which ſhould be very exactly ſtretched out. 

The fails of a ſhip ſhould be cut in ſuch a form as to preſent as 
flat a ſurface as poſſible. 

II. The centre of effort of the impulſe of the wind upon the 
ſails, expoſed perpendicularly to the courſe of the wind, anſwers 
exactly to the centre of gravity of the ſurface, ſtruck in that di- 
rect ſituation. But, as ſoon as it is preſented obliquely to the 
courſe of the fluid, and kept ſo, the centre of effort of the total 
impulſe will paſs on the weather-ſide of its centre of gravity z be- 
cauſe the particles of air, which at firſt met the ſurface, have been 
re- acted, and, by that re- action, they ſtop part of the paſſage to 
the ſucceeding ones, which diminiſhes, of courſe, both the ſtrength 
of the ſhock and the impulſe they would have communicated to 
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the ſail, if their movement had not been interrupted. But this 
deviation of re- action in the firſt particles of air which have ſtruck 
is repeated afterwards. For, all thoſe which ſucceed them, while 
the ſurface is kept obliquely to the wind, continue to re- act to lee- 
ward; ſo that, from the firſt vertical line, (taken from the wind- 
ward ſide,) out of all thoſe which form together the ſurface, there 
is a continual ſeries of obſtacles which change the ſhock of imme- 
diate and ſucceeding particles, and which alters it ſo much the 
more as they ought to ſtrike the parts of the ſail moſt to leeward, and 
ſo much the leſs as they will ſtrike thoſe which are moſt to wind- 
ward. Therefore, the leeward-fide of fails, obliquely expoſed to 
the wind, is always leſs ſtruck than that which ſtands to windward. 
Whence it reſults, that the centre of effort of the abſolute impulſe 
of the wind on the fail is lodged in the weather-ſide of the fail, 
(for it is ſuppoſed to be equally divided in two,) ſince that is the 
part which receives more impulſion. Therefore, the centre of 
effort is alſo to windward of the centre of gravity of the ſurface ; 
and the removal of this centre of effort towards the wind is in 
proportion to the impulſe received on the weather- ſide of the fail 
and that received on the lee-ſide. The truth of this aſſertion is 
continually demonſtrated by daily experience of ſhips at ſea, The 
ſails are carried by the yards and by the maſts, which divide them 
perpendicularly into two equal parts, from top to bottom, through 
their centre of gravity, When, being placed obliquely to the 
wind, they are left at liberty, without being confined by their bra- 
ces or bowlines, they immediately range themſelves perpendicularly 
to the courſe of the wind, becauſe their weather- ſide receives more 
impulſe than the lee - ſide: and there they remain conſtantly, unleſs 
their poſition be altered; becauſe all their parts are ſtruck equally, 
and an equilibrium is kept among them; for, the power of the 
wind, whether it increaſes or decreaſes, acts always the ſame on 
them all. 

This proof, which ſhews the difference between the centre of 
gravity and the centre of effort in the ſails, requires much atten- 
tion in the uſe of that knowledge in practice. For example, in 
the middle of the yards on their aft- ſide, there might be fixed a 
cleat or boliter, which, in oblique courſes, puſhing them to lee- 

ward, 
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ward, would eaſe them off from the ſhrouds, and facilitate their 
bracing in carrying their centre of gravity, as well as the centre 
of the abſolute effort, a little to leeward ; which operation would 
of courſe draw that centre of gravity nearer to the axis of the 
ſhip, from, which it is ſo eſſential to remove it as little as 
poſſible, 


CHAPTER: @A. 


GENERAL OBSERVATIONS ON THE EFFECT OF MORE OR 
LESS SURFACE OF SAILS EXPOSED, IN VARIOUS WEA- 
THERS, TO THE WIND, 


I. WHEN a ſhip, with a certain quantity of fail, has acquired 
the utmoſt velocity with the power which then puts her in mo- 
tion, it is certain, that, if the ſurface of the fails is either increaſed 
or diminiſhed, the rapidity of the headway will likewiſe augment 
or leſſen in a very complicated ratio. In order to find out the de- 
gree of impulſion of the wind on the ſails, multiply their ſurface 
by the ſquare of the exceſs of the velocity of the wind on that of 
the ſhip, or, which is the ſame thing, by the ſquare of the appa- 
rent velocity of the wind. Then a ſecond multiplication of that 
product is to be made by the ſquare of the fine of the angle of ab- 


ſolute incidence, or, in the ſecond caſe, by the ſquare of the fine 


of apparent incidence. And this ſecond product will give the de- 
gree of the abſolute impulſe of the wind on the fails, in the actual 

ſtate which we have ſuppoſed, | 
In order to find in what ratio the ſurface of the fails is to be aug- 
mented to make the ſhip acquire a certain degree of velocity above 
that which ſhe poſſeſſed under a ſuppoſed particular quantity of fail, 
it muſt firſt be known by how much the velocity of the wind ex- 
ceeds 
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ceeds that of the ſhipz then, knowing how many degrees her 
head-way is wiſhed to be accelerated, the fails muſt be increaſed 
in the ratio of the ſquares of the two velocities of the ſhip ; viz, 
that which was known before the alteration of the fails, and that 
which ſhe is afterwards to acquire. But, as the ſhip recedes ſo 
much the more from the action of the impulſe of the wind as her 
velocity increaſes, it is evident the ſurface of the fails muſt be in- 
creaſed alſo in the ratio of the ſquare of the two exceſſes, that is, 
the different exceſs of the wind over that of the ſhip both before 
and after the increaſe of the fails; then the ſhip will acquire the 
wiſhed-for velocity; provided no other cauſe happens to oppoſe it, 
as we have already hinted before, and as we ſhall have an oppor- 
tunity to ſhew more particularly hereafter. 

Suppoſe the wind has 12 degrees of velocity, and the ſhip, un- 
der a certain ſet of fails, has 3; the velocity of the wind, in the 
direct courſe, will exceed that of the fhip only by g degrees. If 
the velocity of the ſhip is intended to equal the third part of that 
of the wind, and to have therefore 4 degrees for head-way; then 
the ſails are to this effect to be increaſed in the ratio of the ſquares 
of the two velocities g to 16, becauſe the reſiſtance of the water 
on the bows will increaſe in that very proportion. But, in the firſt 
caſe, the velocity of the wind exceeded that of the ſhip by g de- 
grees, while, in the ſecond caſe, it exceeds it no more than 8, 
Hence it reſults, that the impulſe of the wind on the fails has di- 
miniſhed in the ratio of the two ſquares 81 to 64 ; and, in order 
to repair that loſs in the impulſion of the wind, the expanſion of 
the fails is alfo to be increaſed in that laſt ratio of 64 to 81; then 
the ſhip will be able to run with the degree of velocity deſired. 

II. When the maſting is perfect, that is to fay, when the ſhip 
is maſted according to the point velique, ſhe will rife from the 
water parallel to herſelf by a certain quantity relative to her ve- 
locity, and ſhe will riſe always more and more in proportion as 
ſhe acquires new degrees of velocity in her head-way. Becauſe 
ſhe is moved by forces which ſtand exactly and continually in 
equilibrium with the action of the water on her bows, the incli- 
nation of which forward contribates fo much the more to that 
riſing out of the water as it is more remote from the perpendicu- 
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lar. For, then, the vertical impulfion will have more power, 
ſince it acts more directly on a very oblique bow than it would 
on a vertical one. This reaſoning may be as exactly applied 
to the direct impulſion, the abſolute effort of which may be de- 
compoſed, ſince it acts leſs againſt the velocity of the failing on 
an oblique bow than on a vertical one, while the other part of its 
action joins with the vertical impulſe to raiſe the head of the ſhip, 
which ſhocks the water with very great ſtrength when ſhe is 
arrived to a very great velocity, and which water oppoſes her fo 
much the more as it is ſhocked with violence. So it is eaſy to 
conclude that, in any ſhip whatever, the more rapid the head- 
way is, the more parallel to herſelf ſhe riſes above the water, if 
the centre of effort of her fails is at the ſame height as the point 
velique : for, the point of the bows, on which may be conſidered 
as united the action of the water which oppoſes its progreſs, 
may be taken alſo as the point of bearing. So that all the fails 
acting from abaft to forward on different points of the axis of the 
ſhip, (ſhe being conſidered as a lever in the direction of her 
length,) they raiſe the after-part of that point, and place it on a 
level with the elevation of the bows ; which never can happen, if 
the centre of effort of the ſails is above or below the point veligue. 
If it is placed above, the power of the fails, ating on too long 
levers, will raiſe the after-part of the point of bearing of the bows 
above the leyel of the elevation of the ſhip's head. If it is placed 
below, the power of the fails, acting on too ſhort levers, the after- 
part of the ſhip will remain plunged in the water, without being 
able to riſe on a level with the bows. Therefore, in either of 
theſe two caſes, when the centre of effort of the fails is either 
above or below the paint veligue, the ſhip, however well-built, will 
loſe ſome of the qualities of failing, either in her readineſs to obey 
the helm, or in her ſteadineſs to carry fail, eſpecially if ſhe is over- 
maſted: for, in this laſt caſe, ſhe will gripe, incline eaſily, and 
loſe much of her head-way, fince her bows will plunge in the 
fluid, or, rather, her ſtern will riſe too much out of it; which 
will diminiſh the action of the water on the rudder and increaſe it 
on the bows. In the laſt caſe, (an inconvenience of which ſhip- 
builders ſeldom, if ever, have been guilty,) the ſhip will be low to 
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obey, and her head-way will be ſlackened, becauſe ſhe will never 
preſent her moſt advantageous water-lines to the fluid, nor have a 
ſufficient ſurface of fails, as, although their width is the ſame, their 
height is not ſo. The point of perfection then is this, viz. when 
the centre of effort of the fails is placed at the height of the point 
veligue. 8 
III. The next propoſition will appear a paradox to many ſea- 
men. But, it is no leſs ſelf-evident. 

There are many caſes in which the adding of a few fails, in- 
ſtead of increaſing a ſhip's velocity, retards it. It is however an 
error into which all ſeamen almoſt continually fall, when, in a 
ſtrong gale, they want either to diſtance or approach a ſhip. 
When their own ſhip is arrived to a very great velocity, (ſometimes 
of twelve and more knots an hours,) if they have to do with an 
adverſary the rapidity of which is nearly equal to that of their own 
ſhip, they fancy that, by adding more fails to thoſe they have al- 
ready, at the time when their ſhip is perhaps beſt diſpoſed and ar- 
rived at its utmoſt degree of ſwiftneſs, they ſhall increaſe the rapi- 
dity of her head-way; and, accordingly, they hoiſt up ſome ad- 
ditional ſtay or ſtudding fails, eſpecially if the wind happens to 
be on the beam or a little more aft. But, by this their expecta- 
tions are baulked ; for the ſhip becomes more inclining, her head 


plunges, and the reſiſtance of her bows increaſing in the direction 


of the keel more than the effort of the ſails in the direction of the 
courſe, the rapidity decreaſes in ſo much as the water acts more 
powerfully than the fail does. Beſides all this, thoſe forward and la- 
teral inclinations of the ſhip, produced by the effort of the new - added 
fail, which have cauſed the centre of effort of the ſails to aſcend 
and the point velique to deſcend, (if the new-added ſail has been 
ſet above it,) cauſe alſo the ſhip not to riſe from the water 
parallel to herſelf; ſhe riſes her ſtern and plunges her head ; 
whence it reſults that ſhe gripes from two cauſes : -firſt, becauſe, 
as her ſtern lies leſs in the water, the rudder is of courſe expoſed 
to a leſs ſhock; and the ſtern, which always acts as a ail, is 
more eaſily maſtered by the wind which ftrikes ' it then on the 
beam with a great deal more efficacy than it does her head : on the 
other hand, as the reſiſtance: of the water on the lee-bow has 

increaſed 
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increaſed by the inclining of the head, plunging thereby that part 
of the ſhip which is the moſt full in its ſhape, and increaſing alſo 
the ſurface on which the water acts, which has both diminiſhed 
the head-way and increaſed at the ſame time the lateral impulſe on 
the ſide of the bow; fo that lateral impulſion forces the ſhip to 
windward more at the head, than ſhe is impelled to fall off by the 
lateral part of the effort of the new-added fail. Whence it follows 
that the ſhip becomes ſtill more griping, which is an additional 
cauſe of the decreaſe of her head-way ; becauſe, the helm being 
more a-weather, in order to hold the ſhip better to her courſe, more 
of the rudder itſelf is preſented to the run of the water ; and, by 
the great ſurface it offers more directly to its ſhock, retards the 
velocity of the ſhip. Whence we are to conclude that as ſoon as 
any more fails are added to a ſhip which carries already a ſufficient 
quantity of them, ſhe will loſe her qualities of ſteering well and 
making good head-way, whether thoſe additional fails are ſet for- 
ward or a-ſtern. | 
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called a ſhackle, which is delineated in the plate. 


THE PRACTICE OF WORKING 
SHIPS. | 


HE uſeful part of a ſeaman's duty is the application of his 

theoretic knowledge to the various evolutions of a ſhip. We 
are now about to ſhew how thoſe various evolutions ſhould be per- 
formed, conſiſtently with the principles upon which the ſcience of 
navigation is founded, 

A ſhip, when launched from the ſtocks, is furniſhed with one 
ſtream-anchor, and another which is termed a launching-anchor, 
ſomewhat heavier than the ſtream-anchor, hanging by ſtoppers to 
the catheads : by one or both of theſe ſhe is rt brought up, and 
afterwards warped to what are termed 


HEAD AND STERN MOORINGS; 


of which the following is an accurate deſcription. Acroſs the 
bottom of the harbour or river, two chains (parallel to each other, 
if the bed of the river will admit of it) are extended at the diſ- 
tance of 200 feet from each other, by means of anchors, having 
one fluke only, which is ſunk, and ſecured in the ground by piles, 
on the oppoſite ſides near low-water mark. To the rings of 
thoſe anchors theſe chains are connected by a peculiar ſort of link, 
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havſer of the ſhip, when moored, is paſſed. The centre chain 
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Each of theſe chains has, at about one-third of its length, a 
large iron ring, to which is faſtened a chain, called an up-and- 
down ſpan ; which, lying on the ground, conneQts the parallel 
chains, and ſerves to keep them ſteadily in their places. At about 
30 or 40 feet diſtance from each other, along each chain, chain- 
pendents (from 5 to 9 in number) are faſtened, having, at the 
end which connects with the ground-work, a ſhackle ; and, at the 
other end, a link called a jew's harp, through which the bridle or 


pendent is fixed to the ring of the chain; and the number of the 
chains muſt depend upon the number of tiers required, each tier 
occupying two chains, becauſe the ſhips are moored head and ſtern. 
But every tier does not always occupy two whole chains ; becauſe, 
unleſs a paſſage between the tiers is requiſite, the chain, to which 
the head chain-pendent of one tier is affixed, has likewiſe faſtened 
to it the ſtern chain-pendent of the next tier. A reference to the 
plate will elucidate this. | 

Theſe moorings are calculated for and uſed in rivers or harbours 
of ſmall extent ; but in other places,' where either many ſhips do 
not frequent, or the extent of which js conſiderable, there is ano- 
ther ſort in uſe, called 


SWINGING MOORINGSs. 


Theſe differ from the former only in this; the ground-work 
being the ſame, to the ring of the chain is fixed one chain-pen- 
dent, the end of which is paſſed through a large buoy ; and to 
that is connected a ſwivel ring by a ſhackle ; and thus kept con- 
ſtantly from ſinking to the ground. This is uſed for mooring 
one or two ſhips to. Near each end of the chain is fixed one 
more chain-pendent, ſupported likewiſe by a buoy, which is uſed 
only for the purpoſe of warping ſhips from the middle to any in- 
tended place. 


OF MOORING TO HEAD AND STERN MOORINGS. 


To theſe moorings ſhips are thus faſtened ; Clench the end of a 


bridle to the jew's harp of the 3 and paſs it into the 
hawſe- 
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hawſe-hole ; then heave it up and bit it. Take the after-bridles 
into the gun room port, or in upon the quarters; and take a 
round turn round the beam of the after-hatch, and croſs it with 
a throat and round ſeizing z or, if more convenient, round the 
jeer bits. 


OF MOORING TO SWINGING MOORINGS, 


Paſs out the ends of the bridle; one on each fide, through the 
hawſe-hole next the ſtem ; then paſs them through the ſwivel-ring 
of the chain-pendent ; than retuen hom ingo the (ep through the 
after hawſe-holes, and bit them. 

In this ſituation a ſhip is fitted for ſea, by regularly ſtowing her 
ballaſt, and getting on board her rigging, ſtores, &c. 


We ſhall therefore proceed to diſcuſs the theory and practice 


of ballaſting, and ſhall afterwards treat of the manner of getting 
on board and ſtowing the anchors and cables, before we enter 
upon the method of navigating a veſſel in various ſituations. 


OF THE BALLAST- AND LADING, 


WHEN a ſhip is loading, it ſhould be conſidered, that her 
tendency to pitch or roll depends not alone on her form, but even 
1 
vieſt parts of her cargo. 

Particular attention is to be paid to moderate her pitching, as 
that is what moſt fatigues a ſhip and her maſts; and it is moſtly in 
one of theſe motions that maſts are ſeen to break, particularly 
when the head riſes after having pitched. Although the rolling be 
proportionably a more conſiderable movement than pitching, it is 
ſeldom any accident is ſeen to ariſe from it, as it is always a flow 
one. It is however not leſs proper to prevent it as much as poſſi- 
ble. This will in general be eaſily obtained, without being any 

way 
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way detrimental to the ſhip's ſtiff carrying of ail, if, when the 
ballaſt is iron, you ſtow it up to the floor-heads ; becauſe it will 
recall the ſhip with leſs violence after her having inclined, and it 
will act on a point but little diſtant from the centre of gravity. 
To make this clearer, let us conſider it by the aſſiſtance of a fi- 
gure. 

Firſt, let it be underſtood, that the CENTRE OF GRAVITY of a 
body is that point by which it may be ſuſpended, and the parts re- 
main in perfect equilibrium. | 

That the CENTRE OF CAVITY is the centre of that part of 
the ſhip's body which is immerſed in the water; and which is alſo 
the centre of the vertical force that the water exerts to ſupport the 
veſſel. 

That the CENTRE OF MOTION is the point upon which a veſſel 
oſcillates or rolls when put in motion. 

That the METACENTRE is that point, above which PR centre 
of gravity muſt by no means be placed ; becauſe, if it were, the 
veſſel would overſet. 

Various methods have been recommended to find all theſe diffe- 
rent points; ſome of them are in their nature fixed, others varying. 
Thus, when a ſhip is completely loaded, the centre of gravity is 
fixed, howſoever the veſſel may alter her poſition. 

The centre of motion is always in a line with the water's edge, 
when the centre of gravity is even with or below the ſurface of the 
water; but, whenever the centre of gravity is above the water's 
ſurface, the centre of gravity is then the centre of motion. This 
muſt be underſtood of bodies not perfectly circular; for, if circu- 
lar, the centre of motion will be the centre of the circle. 

The centre of cavity varies with every inclination of the ſhip, 
becauſe that depends upon the ſhape of the body immerſed, 

The metacentre (which has been likewiſe called the sn TIN 
CENTRE) depends upon the ſituation of the centre of cavity; for 
it is that point, where a vertical line, drawn from the centre of ca- 
vity, cuts a line paſſing through the centre of gravity and 2 
perpendicular to the keel. 
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Let the ſegment of a circle 1 2 3 repreſent the tranſverſe ſection 
of a veſſel's bottom; W I, the furface of the water; , the meta- 
i cruten, 69 will as the conjes of ration, eee c, 
the centre of cavity; o, the centre of gravity; and the line 2 4, 
the vertical axis of the veſſel which may be turned round the point 
u, as on a fulcrum ſupported by the centre of cavity. By thus 
2 ſimply conſidering the veſſel as a lever in the direction of her ver- 
J tical axis playing round her centre of motion, it is plain, that, if 


tacentre too, the veſſel would upſet ; therefore, that the ſhip may 
have ſtability, the centre of gravity muſt be below this point. 
And it may be obſerved, that, the farther G is removed from the 
metacentre, the greater muſt be its force, as the gravity then acts 
with a greater length of lever, conſidering the fulcrum of that le- 
ver to be at the centre of motion; or, if the weight at G be aug- 
| mented, it will likewiſe increaſe the force ; therefore the force of 
G may be expreſſed by multiplying the balance of weight, beneath 
the centre of motion, by the diſtance of the centre of gravity from 
the centre of motion. 

I Vbe centres of cavity and motion (in circular bodies) will ever 
be in a line perpendicular to the horizon, but the centre of gravity 
may be either on one fide or the other of this line. When ſuch a 
body is at reſt, the centre of gravity will be in this line ; but, if 
in motion, it will be diverted from it. Thus the points M and c 
will always be perpendicular to w L; but the point o, by the bo- 
= dy's rolling, may be on either fide ; for inſtance, at g. While 6 


che centre of gravity was placed above the point u, being the me- 
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is perpendicularly beneath the centre of motion, its action can only 
tend to preſerve this circular body in her erect poſition ; but, if it 
is removed to either fide, as to g, its action is to return it to the 
erect poſition ; and this action increaſes as the diſtance G g, which 
is the ſine of the angle of roll g M o, the diſtance G being 
conſidered as the radius. Thus, to gain the force of gravity with 
any roll, as g M G, let the balance of weight beneath the centre 
of motion be multiplied by the fine of the angle of roll G g. 

But the tendency to roll may be alſo diminiſhed by the ſhape ot 
the hull. For, let us ſuppoſe that the tranſverſe ſection be allowed 
more beam and increaſed by the dotted lines. Now, when this 
veſſel is rolled over, it is ptain that the cavity will be augmented 
towards the fide x, of courſe its centre muſt remove towards 1, 
ſay to c; and, if from c be erected a perpendicular to the horizon, 
it will cut the vertical axis at n, which will, in this cafe, be the 
metacentre, above which, if the centre of gravity were placed, it 
would act in conjunction with the centre of cavity to overſet the 
veſſel : but, as the centre of gravity is here below it at g, her ſta- 
bility will be increaſed by the increaſed diſtance of G6 from n, the 
metacentre; and the veſſel will roll round the point Mu as her centre 
of motion. 

When ſailing in ſmooth water, the greater the ſtability the 
better; but, if a veſſel with a heavy cargo, ſtowed low in her 
bottom, be ſent out into a rough tempeſtuous fea, where every 
wave will throw her from her equilibrium, ſhe will return with fuch 
violence as to endanger her maſts; and, ſhould ſhe be diſmaſted, 
her roll will then be with till greater force, poſſibly to the deftruc- 
tion of her huil. Was the cargo in this labourſome veſſel to be 
removed higher up towards the centre of motion, ſo as to leſſen 
her ſtability, ſhe would be found conſiderably eaſier; her roll 
would be by ſuch deliberate motions, as to leſſen the danger to her 
maſts and hull, 

The ballaſt is placed round and very near the centre of gravity 
of the ſhip, becauſe it will prevent the motion of the pitching 


being ſo hard as it would, if that weight were diſtant either afore 


or abaſt that point. Whenever the fea runs a little high, the ſhip 
is never carried by a fingle wave ; there are generally two or three 
always 
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always paſſing under at the ſame time, unleſs when the ſea is ex- 
tremely long, the ſwells coming from a great diſtance, and in la- 
titudes very remote from land: for, then, it happens that the lar- 
geſt ſhips are ſometimes carried by one ſingle wave. But, in 
either circumſtance, the ballaſt ought not to be ſtretched afore or 
abaft the centre of gravity, as ſoon as the ſhip is in the parallel 
to her draught of water marked for the ballaſt, which it is abſo- 
lutely eſſential to pay attention to. To prove this principle, ſup- 
pole in either caſe a long or ſhort ſurge, and that the water ſtrikes 
the ſhip forward, that thereby ſhe may be expoſed to the greateft 
and hardeſt pitching : for, when the wave takes a ſhip under the 
ſtern, her motions, if ſhe has got a little head-way, are not dan- 
gerous ; becauſe, as ſhe flies before the wave, ſhe recedes 
in ſome meaſure from its impulſe z while, in the firſt caſe, ſhe in- 
creaſes on the contrary that fame impulſe in the ratio of the ſquare 
of all her velocity. 

FirsT, the ſhip, whoſe extremities are light or little loaded, 
being ſuppoſed to run with any velocity whatever againſt the wave 
which comes to her a-head, ſhocks that wave with a force expreſſed 
by the ſquare of the ſum of the two velocities : ſhe divides it and 
goes through it, at the ſame inſtant that ſhe is raiſed by the verti- 
cal impulſe of that column of water, which oppoſes to her a ſup- 
porting power too conſiderable for her weight to diſplace : the 
wave which follows produces the ſame effect in receiving the fall 
of the ſhip, becauſe the firſt is already under the middle of the 
ſhip, whence it paſſes to the ſtern, which is ſupported by it, while 
the ſecond takes its place in the middle, and the third is come to 
ſupport the head; and this is an uninterrupted ſucceſſion. This 
motion continuing thus as long as the ſea is agitated, it follows 
that the ſhip is never at reſt : no ſooner has ſhe been raiſed by a 
wave, but ſhe falls again when that wave is gone, which falling is 
proportionably leſs ſharp as her head is leſs heavy : the ſhake is 
then leſs violent, ſince ſhe ſhocks the water with a leſs maſs, which 
prevents her pitching ſo deep as ſhe would if ſhe were more 
heavy; conſequently the maſting does not ſuffer, and the hegd- 
way is leſs delayed, as the fulleſt part of the bows is not fo mach 
expoſed to the ſhock of the water. 
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SECONDLY, When the ſhip is carried by one ſingle wave, her 
fall is {till leſs ſharp, if little loaded a-head, than when ſhe is car- 
ried only by the middle. She riſes, therefore, more eaſily at the 
moment the other wave comes to ſtrike her, and the ſhake is not 
ſo violent. Were ſhe to plunge deeper into the fluid, it might 
happen that the column of water would become higher than her 
head, and, paſſing partly over it, would expoſe her to the danger 
of foundering. 

In the ſtowing of the cargo, it is proper to place the heavieſt 
part of the ſtowage as low as poſſible, taking care to preſerve that 
draught of the ſhip which is moſt advantageous for her, whether ſhe 


be in ballaſt or when laden. Thoſe points are marked both at the 
114k head and ſtern: in a word, the great art of ſtowing lies, in endea- 
0 vouring that each of the vertical parts, in which the extremities 
a ov of a ſhip may be ſuppoſed to be equally divided, be lighter, when 
. 1 her lading is complete, than the weight of the maſs of water they 
4 are to diſplace ; obſerving always, that the vertical parts of the 
15 wt middle admit of being loaded more heavily than the weight of wa- 
K 7 ter they are able to diſplace. 
— 
17. 
15 TO TE” 
LY bY 
* 99 THE PRACTICE OF STOWING BALLAST, &c. 
+] In the royal navy, the iron ballaſt is firſt towed fore and aft, 
{x 1 from bulkhead to bulkhead in the main hold, next to fir cants nailed 
| 2 4 on the limber-ſtrakes on each ſide the kelſon, five or more inches 
1 p . clear of the limber- boards; and is winged up 3 or more pigs above 
14 4 the floor-heads in the midſhips, or bearing part of the ſhip, and 
(ons there are two tiers of pigs in the wake of the main hatchway 
9755 and well-wings. Ships, built with a very clean run aft, ſeldom 
197 " have any iron ballaſt ſtowed abaft the pump-well or after-hold. 
5 Ships, that have floor and futtock riders, have the iron ballaſt 
oF ſtowed, either lengthways or athwart-ſhips, agrecably to the 


length of the chambers, which are the clear ſpaces between the 
riders, 
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and of STOPPING GUN-SHOT LEAKS. 
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Ihe ſhingle ballaſt is next ſpread and levelled over the iron 
ballaſt, on Which is ſtowed the ground tier of water; bung up 
and bilge tree from the ſides, either chine and chine, or bouze and 
chine, beginning at the coal-room bulkhead, that being the fore- 
moſt, and making the breakage, if any, at the main hatch : the 
midſhip tiers, fore and aft, are the firſt laid down, and the caſks 
are ſunk about one quarter of their diameter into the ſhingle; the 
ſides are filled-in with wingers of ſmall caſks, as half-hogſheads, 
gang-caſks, or breakers; obſerving not to raiſe the wingers above 
the level of the tier, to cauſe a breakage in the next tier above, 
which is ſtowed in the cuntine of the ground tier: bung up and 
bilge free; and fo on, for as many tier 25 can be ſtowed ſufficient- 
ly clear of the beams, 

In the after-hold, between the aft-ſide of the pump-well and 
fſh-room bulkhead are ſtowed the proviſions above the ground 
tier; between the caſks, billet, or other wood, and ſhingle bal- 
laſts 

In the fiſh- room are ſtowed ſome of the ſpirits, or wine, and 
ſometimes coals ; and, in the ſpirit- room, are ſtowed the wine and 
ſpirits for the ſhip's uſe, 

In the merchant-ſervice, the ſtowage conſiſts, beſides the ballaſt. 
of caſts, caſes, bales, boxes, &c. which are all carefully wedged 
off from the bottom, ſides, pump-well, &Xc. and great attoation 
paid that the moſt weighty materials are ſtowed neareſt to th cen- 
tre of gravity, or bearing of the ſhip; and higher or lower in the 
hold agreeably to the form of the veſſel. A full low-built velle! 
requires them to be ſtowed high up, that the centre of gravity may 
be raiſed, to keep her from rolling away her maſts, and from be- 
ing too ſtiff and labourſome; as, on the contrary, a narrow high- 
built veſſel requires the moſt weighty materials to be towed low 
down, neareſt the kelſon, that the centre of gravity may be kept 
low, to enable her to carry fail, and to prevent her overſct- 
ting. 

By the 19th Geo. II. it is enacted, that if, after June 1, 1746, 
any maſter or owner, or any perſon aCting as maſter of any ſhip or 
other veſſel whatſoever, ſhall caſt, throw out, or unlade, or it 
there ſhall be thrown out, &c. of any veſſel, being within any 
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haven, port, road, channel, or navigable river, within England, 
any ballaſt, rubbiſh, gravel, earth, ſtone, wreck, or filth, but 
only upon the land, where the tide or water never flows or runs; 
any one or more juſtices for the county or place where or near 
which the offence ſhall be committed, upon the information there- 
of, ſhall ſummon, or iſſue his warrant for bringing, the maſter or 
owner of the veſſel, or other perſon acting as ſuch, before him, 
and, upon appearance or default, ſhall proceed to examine the 


matter of fact, and upon proof made thereof, either by confeſſion 


of the party, or on view of the juſtice, or upon oath of one or 


more creditable witneſſes, he ſhall convict the ſaid maſter, &c. and 


fine him at his diſcretion for every ſuch offence any ſum not ex- 
ceeding 51. nor under 508. &c. and, for want of ſufficient diſ- 
treſs, the juſtice is to commit the maſter, or perſon acting as ſuch, 
and convicted as aforeſaid, to the common goal or houſe of correc- 
tion, for the ſpace of two months, or until payment of the penal- 
hs. | 

Beſides the above general act relating to ballaſt, there are the 
6 Geo. II. c. 29. and the 32 Geo. IT. which regulate the ballaſt- 
ing of merchant-veſſels in the river Thames, placing it under the 
direction of the corporation of the Trinity-houſe, 


MANNER OF GETTING ON BOARD AND STOWING THE AN- 
CHORS AND CABLES, 


ANCHORS, though they bear different names on board of 


. ſhips in the royal navy, as ſheet, beſt bower, ſmall bower, and 


ſpare, are of the ſame weight. The ftream and kedge anchors are 
ſmaller, and grapnels are for boats. 8 

Ships of 110, too, 98, and go, guns, have 7 anchors; from 
80 to 20 guns incluſive, 6 anchors; ſhips of 300 tons and ſloops 
have 5; and brigs and cutters 3 anchors. 


In 
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In fitting out ſhips, the anchors are brought in craft near the 
bows, being moſt convenient to the hawſe - holes, through which 
the cables paſs to be clenched. | 

The BOWER-ANCHORS are firſt catted ; which is performed by 
hooking the hook of the cat-block into the ring of the anchor, and 
bowſing upon the fall that leads in through a ſnatch-block on the 
forecaſtle ; the cat-falls being previouſly reeved through the 
ſheaves of the cat-head and cat-block, keeping the hook of the cat- 
block downwards and its point inwards. They are then fiſhed, 
by means of the half-davit, pendent, and tackle, thus : The davit is 
firſt ſtepped in the channel on the fide wanted, and ſupported by 
guys: the maſthead-guy goes over the end of the davit, with an 
eye. The other end faſtens round the fore-maſthead, with 2 
round turn and two half-hitches. The foremoft guy goes over 
the end of the davit, the other end faſtens round the cat-head, 
with two half-hitches, and is ſecurely ſtopt. The aſter-guy gaes 
over the end of the davit, and makes faſt with two hali-hitch- 
es, through an eye-bolt in the after-part of the fore channel. 
At the outer end of the davit is hung, by its ſtrap, a large fingle 
block; through which is reeved the pendent, with a large iron 
hook ſpliced in the lower end, to hook the anchor within the 
flukes; then, to the inner end of the pendent, is made faſt a 
tackle, by thruſting a toggle through an eye in the block-ſtrap: 
after that has paſſed through an eye in the pendent, the other 
block of the tackle is hooked in an eye-bolt in the fore part of the 
quarter-deck; the effort of the tackle is communicated to the 
hook, by means of the pendent, by men's bowſing on the tackle- 
fall, Thus the flukes of the anchor are raiſed and placed on the 
gunwale, where it is made faſt by the ſhank-painter chain, That 
the flukes may lie level, the ſhock is bowſed upon by the anchor- 
ſock tackle, the double block of which is hooked to a ſelvagee, 


faſtened round the ſtock of the anchor under the firſt hoop, and 


connected by its fall to a ſingle block, hooked to a ſelvagee faſtened 
round the laniard of the main ſtay : the fall leads in upon the fore- 
'The BEST BOWER is then placed forward near the bows on the 
ſtarboard fide, the $MALL BOWER near the bows on the larboard 
ſide, 
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fide, a little abaft their reſpective cat-heads, and are ſecured by 
their ſtoppers, from the cat - heads and ſhank-painters. The ſtop- 
per has one end clinched round the cat- head; the other end paſſes 
through the ring of the anchor, returns upwards, and leads over 
a large thumb-cleat bolted to the cat-head, and is made faſt with 
ſeveral turns, and the end hitched round the head-rail and timber. 
head, on the fore fide of the cat-head. The ſhank-painter hangs 
the ſhank and'fluke of the anchor to the ſhip's fide outboard; and, 
when ſtowed, the ſhank-painter is paſſed under the inner fluke 
round the Thank of the anchor, and made faſt with two or three 
turns, and the end topped round timber-heads on the forecaſtle. 
With theſe two bower-anchors ſhips are generally moored when 
lying in a tide's way or in a fleet. 

The $8HEET and SPARE ANCHORS are hoiſted by runners and 
tackles, main ftay and yard tackles, and are ſtowed ſecurely with 
ſtock and bill Iafhings at the after-part of the fore fhrouds, before 
the cheſs-trees on each fide of the ſhip, with one of their arms 
refting on a chock, bolted to the gunwale; the ſtock being bowſ- 
ed- to by the anchor-ftock tackle, The ſheet- anchor is ſtowed on 
the larboard-ſide, and is the firſt reſource in a gale of wind, after 
parting with either of the bowers; for which reaſon, when in 
port, the fheet- cable is kept bent, and the anchor is over the fide, 
ſuſpended by the ſtopper and ſhank-painter, ready for cutting away 
in caſe of neceſſity. The ſpare anchor is ftowed on the ſtar- 
board-fide, and is feldom uſed, but when one of the others is 
loſt. cont 

The $STREAM-ANCHOR is ſtowed on the ſpare anchor; and, 
when uſed, it is ſent in the long-boat or launch, with its cable 
bent, and let go at any particular ſpot, either for ſteadying the ſhip, 
when riding by only one vues, or to aſſiſt a ſhip n! in une 
to warp her, &c. 

The KEDGE is ſtowed on the ſtream and fpare anchors, and is 
frequently uſed to ſtop a ſhip for a tide in little winds ; but, if the 
wind is too powerful for the kedge, the ftream-anchor is ſubſtitu- 
ted. The kedge is ſometimes uſed, in moderate hats and to PE 
e hey rate ſhift her birth, 4.4 


7 
= * | 4 * 
—— 7% bak 


an 


ha 


THE PRACTICE OF WORKING SHIPS, 119 


The CABLEs alſo are brought in craft alongſide; and, ſhould 
they be new from the rope-walk, let them be coiled down in the 
craft, the fame way they are to be coiled on board. | 

It is recommended to merchant-ſhips, eſpecially of the . 
ſize, that their cables ſhould be coiled the way they bit, or the way 
they run round the windlaſs; and their tiers ſhould be on the ſide 
oppoſite to that on which they lead. But this practice cannot be 
approved of for the royal navy, nor is it indeed there adopted; be- 
cauſe, when heaving in upon one cable, and veering out upon 
another, the cables, by being croſſed, are apt to foul in the hatch- 
way. The beſt bower, which is moſtly the working cable, ſhould 
lead foremoſt up the hatchway on the ſtarboard- ſide; then the ſmall 
bower on the larboard-ſide ; and, afore the latter, the ſheet z which, 
being the leaſt uſed, can be triced cloſe round the fore-part of the 
hatchway, out of the way. 

A cable generally grinds or kinks from more turns being forced 
into it by the coiling than it had when firſt made; and the only 
way to get rid of thoſe grinds or kinks is to coil the cable acroſs 
the hatchway, from ſide to fide, in large flakes, with the ſun ; 
then take the upper end through the coil, and coil the cable down 
in the tier the way required. By this means, as many turns will 
be taken out of * as there are flakes coiled round the 
hatchway. 

It ſhould be a rule in coiling cables, never to lay out near the 
hatchway, but to keep that part of the tier as low as poſſible, that 
the bends may have ſufficient room to upſet. 

Were all ftore-cables firſt coiled down from the rope-walk 
againſt the ſun, they would be better adapted to coil on either fide 
of the ſhip ; for a cable coiled againſt the ſun will more eaſily re- 
verſe, and have leſs grinds or kinks in it than a cable coiled with 
the ſun, 

Anchors (except when at ſea) ſhould always have a cable clinch- 
ed to the ring ready for letting go, and a buoy-rope with a 
buoy, 

To CLINCH A CABLE; run it through the hawſe-hole 
and the ring of the anchor three or four fathoms in length; then 
haul the bight up in the head, and paſs the end of the cable over 

the 


TEES... 


POTTY — 


—— — 


3 


2 


Dre 
1 


2 a; ws 3 Ga = 
? „ . Py SD > 
2 |. oe "$ "= a; ad 
WF = Pl wy Cd 


=_= * — = ——_ 1 E * = 
—_ 


- ds = 0& 


w# * — — 
22241 3 — 
4 1 * . 
—— + 4ST 2 — 
. 


—_ = — 
8 


1 0 L - 
* 4 . 
— 


? 


— — Os 
4 5 = 1” — * 
- - » — 8 - 
EI Er 
; —_— of = © % * 1 
33 fs 7 * 


120 THE PRACTICE OF WORKING SHIPS, 


the bight, and through the ring, between it and its own part: 
then paſs the cable-bends, and croſs them with ftrands, well 
greaſed, one at the end, and the other about one foot from the 
end; and be careful not to form the clinch larger than the ring 
of the anchor. | 

From the MoorINGs a ſhip, when fitted, removes, in 
order to take in her guns and proceed to ſea; but, before ſhe 
finally ſets fail, ſhe generally comes to anchor, and is moored 
once with her own anchors and cables, which will be treated of 
hereafter. At preſent it is ſufficient to give the following cau- 
tion at 


GETTING UNDERWAY FROM RIVER-MOORINGS, 


If it be in a tideway and with a leading wind, ſo that the ſhip 
can ſtem the tide; let it be a rule, when the tide ſerves, to get 
underway, and fail againſt the flood; which gives time to clear 
a ſhip of her moorings, and affords a more powerful effect to the 
helm, to ſteer the veſſel clear of other ſhips and any particular 
danger. 


PREPARATIONS NECESSARY TO BE MADE FOR ANCHORING. 


On approaching an anchorage, the anchor and buoy are got 
clear, and a range of cable ſtretched along the deck ſuitable 
to the depth of water, Care ſhould be taken, that nothing is in 
the way to check the cable, or ſtop its running out : then, at a 
proper diſtance, a turn is taken round the bits with the cable, 
thus: Firſt paſs the cable from the anchor underneath the croſs- 
piece, then take up a bight of the cable abaft the bits, and throw 
it over the bit- head. The end of the cable is clinched round the 


orlop-beams in the royal navy, and round the main-maſt in the mer- 
chant-ſervice, 
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It is neceſſary to have water near the bits to prevent its firing 
by the friction. Stoppers and ring-ropes of * kinds ſhould be 
ready for uſe. 

The fſtock-laſhing being caſt off, and aki but the anclice- 
a and ſhank- painter retaining the anchor, men are ſtationed 
to ſtand by them, and let go at the moment ordered. 

To ſecure the cable when out, DECK-STOPPERS are thus 


previouſly prepared: They are turned into the ring- bolts on the 


deck round a large iron thimble, and faſtened with a throat and 


end ſeizing, Each ſtopper has a laniard ſpliced round the head, 


under the knot, by which ſeveral turns are taken round the cable, 
and the end ſtopt. 

BEe$IDEs the deck-ſtoppers, others are uſed as an additional 
ſecurity to the cable; ſuch are the BIT-STOPPERS, &c. 

BiT-sTOPPERS. Each ſtopper is reeved through a hole in 
the ſtandard knee, againſt the fore-part of the riding-bits, and is 
turned-in or ſpliced. It has a laniard ſpliced round the head, under 
the knot. When uſed, ſeveral turns are taken with the laniard 
round the cable, and the end ſtopt. It is to check the cable in 
bringing up the ſhip. Another bit-ſtopper much approved of is 
about four fathoms long, and tailed out like a nipper at one end, and 
knotted at the other, Let this ſtopper be rove through the hole in 
ſtandard knee. To pals it, let it be held aft, infide, over the ca- 
ble, and under the bits, outſide the cable; then worm it round the 
cable before the bits. Then, as the cable runs out and it is re- 
quired to check the ſhip, haul tight the worming ; and, by the 
cables drawing forward, it will tighten the ſtopper, and bend the 
cable ſo cloſe to the bits as effectually to bring the ſhip up. This 
{topper is not likely to jamb, therefore is extremely well calculated 
for bringing a ſhip up with eaſe; as, by lacking, and hauling 
tight the worming, the cable may be ſuffered to run out, or be 
checked at pleaſure. 

In heaving up in a heavy ſea, when, by a ſudden pitch of the 
ſhip, the meſſenger or nippers give way, this kind of ſtopper will 
be found extremely ſerviceable ; for, upon theſe occaſions, this 
ſtopper may be always paſſed ready, and the bight triced up abaft 
the bits with a rope-yarn clear of the cable. | 
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Another bit-ftopper, made with a large eye, that it may be 
thrown over the bit-head, and ſhifted over from fide to fide, is alſo 
much approved of. 

DoG-sTorPPERs. One end is clenched round the main- 
maſt, and the other end wormed in the cuntlines of the cable, and 
ſtopt in ſeveral places; then brought back with ſeveral turns over 
its own part, and the end ſtopt. It is of little ſervice, unleſs it be 
long enough to clap on above the coamings. 

WiNnG-STOPPERS, One end is clenched round the orlop- 
beams in the wings, and the other end is clapt on as the dog- 
ſtopper. 

RING-RorEs are occaſionally made faſt to the ring-bolts in 
the deck and to the cable, by paſſing the ends through the ring of 
the bolt, and through the bright, then clapt on the cable with croſs 
turns, and the ends ſtopt. Ring-ropes may be better fingle than 
double; they are paſſed with lefs confuſion of turns. To paſs a 
ſingle ring-rope, and have it in readineſs to check upon veering 
away the cable, take alſo three lack turns through the ring-bolt 
and round the cable, one before the other, and hold up the parts 
fair; then take as many flack turns of worming round the cable, 
before the ring, and they held up fair, leaving ſufficient room for 
the cable to paſs through. When the cable is to be checked, haul 
tight the worming; and, by the cable's running out, it will readily 
draw the turns tight through the ring, and bind the cable fo cloſe 
to the ring, as to prove an excellent ſtopper. Ring-ropes are 
ſimilar to the laniards of ſtoppers, to check the cable when 
freſhening the hawſe, or to add ſecurity to the ſtoppers in a heavy 
ſea, 

LENGTHENING OF CABLES. Cables are lengthened by ſpli- 
cing one to the end of the other, thus: The cloſeſt and beſt 
method is to put the ends in twice each way ; then, to pick out 
the ſtrands, and worm part of them round the cable, and taper 
away the reſt; which ſhould be cloſely marled down, and a 
good throat and end ſeizing clapt on of fix-thread ratline. 

The ftrands of the beſt bower and ftream cable had better be 
pointed, that theſe cables may be more quickly * 
ced in caſes of neceſſity. 
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To PREVENT CABLES FROM CHAFING by friction in the 
hawſe, and againſt the ſtem or cutwater, they are rounded 
or ſerved thus: They ſhould be ſerved againſt the lay. The moſt 
expeditious way of clapping on rounding is with a top, where 
room to work it will admit; otherwiſe it muſt be beaten on with 
mallets; and care taken to ſtop the ſervice with ſpun-yarn at every 
fix or eight turns. 

Mooring-ſervices are clapped on about fifteen fathoms from the 
end or cable fplice. Large veſſels ſhould have twelve or fourteen 
fathoms of ſervice, half of it rounded and the reſt plaited and 
keckled. Upon the beſt bower or working cable, there ſhould 
be a ſhort ſervice of eight or ten fathoms at the half-cable. 

Mats of the width of the cable's circumference, and about three 
fathoms long, are very convenient to have ready to lace on the 
cable with expedition, in caſes of neceſſity, in the way of the 
hawſe or cutwater. 

The beft ſervice to prevent a cable*s chafing is cut from a tan- 
ned horſe-hide, big enough to wrap two or three times round the 
cable. The method of putting it on is, firſt to parcel the cable 
with two or three turns of old canvas, the length of the leather 
ſervice ; which, if too ſtiff to put on, only requires dipping in 
water and beating, which makes it ſoft and pliable: then paſs it 
tight and ſmooth round the canvas, and flop it on with ſennit 
or three-yarn knittles, well greaſing them, and the ſervice, 
before veering it into the hawſe-hole. Avoid raiſing the ſur- 
face of the leather by knittles, &c. underneath the canvas. 


OF COMING TO ANCHOR. 


A ſhip ought always, unleſs under ſome particular circumſtances, 
to be brought to anchor under an eaſy fail, ſuch as the three top- 
fails, jib, or fore-topmaſt-ftayſail, and ſometimes the mizen, ac- 
cording as the veſſel has more or leſs inclination to fall off or come 
to the wind. 
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There are, no doubt, caſes when more fail may be required; 
but they are exceptions to and do not deſtroy the general principle. 
Nor ſhould an anchor ever be dropt to leeward of the place you 
mean to bring up in; becauſe that would often occaſion a neceſſity 
of caſting two anchors at once, for fear of dropping ſtill more to 
lee ward. 

When the wind is ſo violent as to bring the anchor home, and 
make the veſſel drive, the cable is veered away; and, in veering 
away, the turns of the ſtopper-laniards are ſlackened, and a por- 
tion of the cable ſuffered to go out of the hawſe, to let the veſſel 
farther a- ſtern of her anchor; in which ſituation ſhe bears leſs 
ſtrain on the flukes, and is leſs liable to drag the anchor; for, the 
more cable is out, the flukes become deeper buried, and the ſhip 
rides in greater ſafety. 

In letting go an anchor, great care ſhould be taken that the 
water be not fo ſhoal as to endanger the ſhip hurting herſelf upon 
it, and that the anchor be not fouled by the cable getting about the 
fluke or ſtock. | 

Nor ſhould the water be too deep, 1 the cable, when * 
ſhould approach as near as poſſible to a horizontal direction. In- 
deed, this principle is ſo true, that three cables ſpliced together, 
an- end of each other, are kept bent to the beſt bower- anchor, to 
be uſed in caſes of neceſſity; and it is found, that one good an- 
chor, with a long range of cable, is a ſafer anchorage than two 
anchors with ſhort cables. However, when the ſhip has not room 
to drive, and if the night be dark, let fall a ſecond anchor under 
foot, with a range of cable above the deck. At all events, the 
deep-ſea lead ſhould be thrown over the gunwale, and the line 
frequently handled, to be certain that the ſhip does not drive. 

In hard and rocky bottoms, where anchors cannot have much 
hold, cables are chafed and cut to pieces. When neceflitated to 
anchor in ſuch places, a chain ſhould be run up the cable from 
the ring of the anchor to a certain diſtance, to ſecure it from 
danger. When a chain is not to be had, (although the top chains 
may ſerve,) empty caſks well bunged are good ſubſtitutes, lung 
and faſtened to the cable at equal diſtances, to ſupport and keep it 
from the bottom, 
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When ground is ſoft and oozy, and anchors will not hold ſecure- 
ly, but come home with little wind, it is common to cover the 
fAlukes with a broad triangular piece of plank much larger than 
the fluke, Sometimes the anchor is backed, or retained, by 


carrying out the ſtream, or kedge, a-head of the anchor the ſhip 
uſually rides by. In this fituation, the bower-anchor is confined ' 
by the ſtream, or kedge, in the ſame manner as the ſhip is re- 


ſtrained by the bower-anchor. 
In preparing to come to anchor, when the wind is not violent, 


the topſails ought always to be clued up at the maſt-heads ; that is, 
let go the ſheets and haul the clue-lines and bunt-lines cloſe up ; 


lower away the topſails and take in the ſlack of the braces as the 
yards come down. In this manner you run leſs danger of ſplitting 
and tearing the ſails than by any other method. 

In all operations hereafter treated of, it ſhould be obſerved, that 
whether the wind is moderate or blows freſh, it makes this only 
difference, viz. The velocity of the ſhip's movements, in the 
latter caſe, being conſiderably increaſed, the fails will require 
an earlier diminution to ſtop the head-way; and that of courſe 
leſs time in general is taken up in performing every opera- 
tion. | 


— — 


TO ANCHOR IN FINE WEATHER IN A PLACE WHERE YOU 
WILL RIDE HEAD TO WIND, BEING CLOSE-HAULED, 


Being under the three topſails, fore-topmaſt ſtay-ſail, and mizen, 
ſtand on until you are within about two ſhips' lengths of the place 
where you mean to drop your anchor; then put the helm a-lee, 
and haul down the fore-topmaſt ſtay-ſail. As ſoon as the topſails 
ſhiver, clue them up briſkly, before you lower ; except the mizen 


topſail, which is to be laid to the maſt, and the mizen ſheet hauled 
flat aft, the inſtant the ſhip begins to have ſtern- way, by reaſon of 
the wind being a-head. Then ſhift the helm to windward, and 
let 
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let go the anchor, vecring away the cable, to give it time to ſettle in 
the ground, until the veſſel falls off, when ſhe is to be checked, to 
bring her head to the wind. When that is done, right the helm, 
and haul up the mizen. 


DEMONSTRATION. 


The ſhip is hove up in the wind by hauling down the fore. 
topmaſt ftay-ſail (F. 31) when nearly two ſhips lengths from the 
ſpot where the anchor is to be dropped, becauſe the head-way is 
ſufficient to ſhoot her that diſtance ; and as, by this movement, 
the ſhip is generally found to ſtop a little to windward of the place 
where you mean to bring up, you wait till ſhe begins to go a- ſtern 
a little before you let go the anchor, and the helm is at the ſame 
time ſhifted hard over the other way (F. 58) to moderate the ſhip's 
falling off when ſhe is head to the wind. The topſails are clued 
up as ſoon as they begin to ſhiver, not only becauſe it can at 
that time be done eafily, fince they come in of themſelves as they 


lower; but becauſe, if delayed longer, the ſtern- way would be- 
come too rapid, fince the fails would be all a-back, and would 
ſoon drive the ſhip to leeward of her intended anchorage. Beſides, 
the celerity of her falling off would be ſuch, as to cauſe her to 
drag the anchor before it had got a proper hold of the ground ; 
and that is the reaſon why the cable is veered away in order to give 
the anchor time to fink into the bottom by its weight. The 
mizen topſail is braced perpendicular to the keel; becauſe, in that 
fituation, the ſhip is impelled (S. 36) a-ſtern exactly in the direc- 
tion of her keel. The mizen ſheet is hauled flat aft, to bring the 
ſhip's head ſooner to the wind; ($.40;) and, as ſoon as ſhe ar- 
rives at that point, that ſail ſhivers; in which caſe it is immediate- 
ly brailed up, as being no longer of uſe, The helm is righted, 
having no longer any power; fince the veſſel is now brought up, 
and all the fails are furled, except the mizen topſail, which is flat 
a-back to the maſt, to keep the ſhip ſteady at her anchor. 
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TO ANCHOR IN FINE WEATHER IN A PLACE WHERE YOU 
WILL RIDE HEAD TO WIND, THE WIND BEING LARGE, 


If you have the wind large, whether on the beam or more aft, 
the operation is ſtill the fame, only hauling up a little ſooner to 
keep to windward, becauſe it is in your power to drift as much as 
you think requiſite, and becauſe the ſhip will be entirely ſtopped 
as ſoon as all her fails begin to catch a-back, and you will have 
done cluing them up when they begin to ſhake. The mizen top- 
ſail is next to be heaved to the maſt, the helm put a-weather, 
(F- 58,) and the anchor let go, as ſoon as the head-way ceaſes: 


then, after giving her a ſufficiency of cable, bring the ſhip up. 


If ſhe has been going large, ſhe will not range preciſely head to 
wind, fince her headway ceaſes as ſoon as the fails are taken a-back, 
and the effort of the wind acts on all the rigging of the ſhip to 
impel her both a- ſtern and to leeward, which is indeed augment- 
ing the effect of the rudder, as the helm is a-weather to bring the 
veſſel to the wind: (F. 58:) but, as the power of the wind is 
very great to pay the ſhip's head off, it balances wholly or partly 
(according as the ſhip goes a-ſtern with more or leſs velocity) 
the effort of the rudder and that of the mizen : thus ſhe drifts, 
and remains as it were lying-to with all her fails a-back. This is 
the reaſon why we keep a little to windward, and let go the 
anchor, to bring the ſhip head to wind at the proper time; 
which ſhe will do the more readily as ſhe is withheld forward 


only by the cable, while the wind on her fide forces her to lee- 
ward, 
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TO ANCHOR IN FINE WEATHER IN A PLACE WHERE YOU 
ARE TO RIDE HEAD TO THE STREAM AND WIND, THE 
WIND BEING LARGE, 


If you are obliged to ride with the head to the ſtream, you 
muſt, when it comes from to windward, put the helm a-lee in 
ſetting the mizen, then clue up the fails; and, when the ſhip's 
head is right in the direction of the ſtream, let go the anchor, 
provided ſhe has quite loſt her head-way ; for, elſe, you would get 
foul of the anchor-ſtock by runing over it. This muſt never be 
neglected, unleſs you find yourſelf under the neceſſity to bring up 
in any ſituation in which you may happen to be, which is almoſt 
always the caſe when you are taken too ſhort to have time to 
ſtop the veſſel: a reaſon why there is often a neceflity of caſting a 
ſecond anchor, which generally catches the ground by aſſiſtance of 
the firſt, which has begun to diminiſh the velocity of the ſhip ; 
and as many of the fails are to be hauled down as you can, and as 
quick as poſſible. 


TO ANCHOR IN FINE WEATHER IN A PLACE WHERE YOU 
WILL RIDE HEAD TO THE STREAM, WHICH COMES FROM 
LEEWARD, THE WIND BEING LARGE. 


When the current comes from to leeward, you muſt keep the 
ſhip away till her head comes to the ſet of the ſtream, and take in 
all the fails, to diminiſh as ſpeedily as poſſible her head-way, which 
always continues of itſelf long enough when the wind is aft or 
very large; and when the ſhip is ſtopped by the effort of the 
water, let go the anchor, without waiting for the veſſel gathering 
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ſtern-way, if the current is rapid; and, in this caſe, as well as 
all thoſe wherein there is a ſea, or blowing freſh, the ſhip requires 


a great length of cable. 
J 
f 
* TO COME TO AN ANCHOR WITH THE WIND Axr. 5 | 
A 11 
Firſt, hand the main topſail, and then lower the fore topſall 45 
+ || Jown onthe cap; and, when you are within a reaſonable diſtance 2 | 
" of the place where you mean to drop anchor, (which diſtance is "41a 
to be judged of from the readineſs of the ſhip to obey the helm, 47851 
and from her velocity, ) the tiller may be put either one way or the 27 
* other, (J. 50, ) the fore - topſail and fore-topmaſt ſtayſail clued up WHY | 
and taken in, the mizen- topſail braced ſharp up, and the mizen- $3.7 
of || feet hauled flat aft, When the ſhip ranges cloſe to the wind, 
1 ſhe is, as it were, lying · to under the mizen and mizen-topſails, with 
as | tbe laſt- mentioned fail full or a- back, according as you may have * 
occaſion to ſhoot a- head or drop a- ſtern; ſo that, if you are too AY 
much to windward of the ſpot where you mean to bring to, you + y 
drift till you arrive at it: if you are preciſely in the proper birth, "FA! 
you let go the anchor in lowering down the mizen- topſail, which 4 | 
is to be furled as ſoon as the veſſel is brought up; then the ſhip will DR 
come head to wind by the power of the mizen, which muſt be * | 
Ih brailed up as ſoon as it ſhakes, 5 4 
2M 4 
DEMONSTRATION, 32 
The main-topſail is taken in, and the fore-topſail lowered down, os 
the to diminiſh the great velocity which a ſhip commonly has when the 15 
wind is aft, in order to eſtimate the diſtance with greater preci- | + þ 
ſion, and to have her movements mare under command. When 4 2209 | 
you think yourſelf at the neceſſary diſtance the ſhip requires to 428 
ſtop cloſe-hauled, at the place you wiſh to anchor, you put the 4 27 | 
helm on board one way or the other (F. 50) you brace ſharp the l 
8 mizen- 5 Ni F 
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mizen-topſail for the tack you haul upon, (F. 41,) and haul the 
mizen out to bring the ſhip rapidly to the wind. (&. 40.) 

In the ſame moment, the fore-topſail is to be clued up and 
handed, and the fore-topmaſt ſtayſail hauled down, becauſe they op- 
poſe the movement of the ſhip (F. 31, 32, and 33) as ſhe is coming 
to, When you are cloſe to the wind, the anchor is let go, if you 
are in the birth you wiſh: if ſtill too far to windward, you can 
drift, keeping the mizen-topfail full; and, when you are to wind- 
ward, ſhould you find yourſelf too far a-head, lay the mizen-top- 
ſail a-back, to go a-ſtern, (F. 44,) putting at the ſame time the 
helm a-weather. (F. 58.) When the veſſel has drifted ſufficient- 
ly, let go the anchor, and furl the mizen-topſail ; becauſe the cable 
might be injured, ſhould it blow freſh: then the ſhip will ſoon 
range head to wind, though the mizen be ſtill out; (F. 403) 
and, when that is attained, the mizen is brailed up to prevent 
the ſhip ſheering; and the helm is righted for the ſame rea- 
ſon. 

In ſome caſes you are obliged to come to an anchor with the 
wind aft, ſtanding end-on, becauſe there is not always a ſpace 
neceſſary to deaden the ſhip's way. In this ſituation the fails are 
to be taken in as ſoon as poſſible, in order to leſſen the velocity 
of the ſhip. When come to your birth, let go the anchor, and 
veer away the cable plentifully, that the anchor may have time to 
take the ground; then begin to check her gently, veering ſtill 
more cable as the ring-ropes or ſtoppers, placed on it before-hand, 
break away ; for they ſhould be permitted to break, in order that 
you may not be expoſed to drag your anchor, by bringing the veſ- 
lel up at once, 


SCUDDING 
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SCUDDING UNDER A FORESAIL, TO COME ro AN ANCHOR, 


The forefail muſt be clued up when at ſome diſtance from your 
birth; and, ſome part of the way, run under bare poles. When 
near enough to ſheer to the wind, you execute it by putting the 
helm hard a-lee; and, as ſoon as the ſhip is come-ta, let go the 
anchor, giving her a large ſcope of cable, and obſerving to check 
her handſomely, in order to make her ride head to wind: as 
ſtopping her at firſt too ſhort might very well endanger her cable 
or anchor. Should the firſt not bring her up, a ſecond may be 


let 80. 


DEMONSTRATION. 


As you cannot run for an anchorage under a foreſail, unleſs be- 


fore the wind, or very free, you are neceſſarily obliged to furl 
that ſail at a great diſtance; becauſe, in that poſition, the velocity 
of the ſhip will, by the violence of the wind, be but too much 
kept up, ſo as to make you run the reſt of the way, which may 
perhaps be a quarter or half a league, under bare poles, the wind 
being nearly aft. If you were obliged to run at that diſtance 
cloſe-hauled, you would never reach your birih, ſhould the foreſail 
even be ſet; becauſe the ſhip would be laid-to, as was ſhewn 
before. You put your helm over to ſheer to windward when you 
think you are at the neceſſary diſtance, that you may have time 
to deaden the ſhip's head-way : and as, when ſhe ſtops coming to, 
her head-way ceaſes, you let go the anchor, and veer away a 
great extent of cable; becauſe, when it blows hard, there is com- 
monly a great ſwell, and the pitching motion it gives to the ſhip, 
Joined to the effort of the wind on the rigging, would bring home 
the anchor. You are therefore obliged to veer away a great 
length of cable, to give the anchor time to ſettle, and to cauſe the 
Cable to make a very acute angle with the ground, by which the 
ſtrain is much reduced. 
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TO ANCHOR WITH A SPRING, IN ORDER TO PRESENT THE 
VESSEL'S SIDE TO A PLACE OR SHIP YOU WISH TO CAN- 
NONADE. 


This is executed when you know that the wind or current will 
bring your head, when at anchor, towards the object you mean to 
attack: for, ſhould the wind or tide bring your broad - ſide to bear 
on the object you mean to cannonade, the ſpring would only be a 
precaution, to get under way more quickly in caſe you were obli- 
ged to retreat, or in caſe the wind or tide ſhould ſhift. 

Get a large ſnatch- block in the aftermoſt port, on the ſame ſide 
you wiſh to preſent to the wind or current, and on the ſame fide 
with the anchor and cable with which you mean to bring up; then, 
through the block, reeve a hawſer, the end of which is to be 
clinched to the ring of the anchor you mean to let go; the other 
part is brought to the capſtern, with neceſſary ranges of the cable 
and hawſer on deck. That done, and the ſhip being arrived at the 
birth, you are to deaden her way according to circumſtances : you 
let go the anchor, and veer away enough cable and hawſer, now a 
little more of the one, and then a little more of the other, accor- 
ding as you wiſh to preſent more head or ſtern; which you can do 
by heaving on the ſpring, or, what is the ſame, veering away 
more cable. Should you find it requiſite to ſhift your poſition, you 
bave only to veer out more of the hawſer. 


TO COME TO AN ANCHOR IN ROADS THAT ARE OFTEN 


CROWDED WITH SHIPS, AND TO LEAVE CLEAR BIRTHS 
FOR OTHERS, ; 


| The beſt anchoring-births in theſe places are moſtly known by 
marks, and of courſe are occupied by the firſt ſhips, 
In 


y 


y 


n 
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In a tide or trade-wind road-ſtead, the next ſhip that comes 
ſhould not anchor right a-head or a-ftern of the firſt ſhip and fo 
as to lie in the other's hawſe, but ſhould come-to on the bow and 
quarter at a ſufficient diſtance to prevent other ſhips from coming 
between, and in a ſlanting direction from the tide or wind, This 
might contribute to the ſafety of ſhips when it blows ſtrong upon 
a lee-tide or in ſtrong ſea-breezes, as each ſingle ſhip may then 
veer away what cable neceſſary, and keep clear of the other ſhip's 
hawſe a-ſtern ; or, in caſe of driving or caſting, they have a better 
chance of keeping clear of each other. 

A good anchoring-birth in a crowded road- ficad is obtained by 
firſt running FR through the middle of the fleet, and taking 
notice where a good birth is left vacant by ſome ſhip that has ſailed 
from the middle of the fleet ; then ſteer out from among the ſhips, 
and turn to windward ſo far, as to give time to take in and furl 
all the fails, and run dawn before the wind amongſt the ſhips 
without any fail, and let go the anchor at the intended birth. | 


TO COME TO AN ANCHOR WITH THE WIND ACROSS THE 
TIDE, 


The ſhip ſhould, if poſſible, be put upon the tack that ſtems 
againſt the tide when the anchor is let go; and, if it be deſigned 
to continue at a ſingle anchor, in order to keep it clear, ſheer 
the ſhip and keep her to leeward of the anchor, by keeping the 
helm a-weather and the fore-topmaſt ſtayſail ſet, with the ſheet to 
windward, 

Much benefit may reſult from letting go the anchor ſtemming 
againſt the tide, eſpecially with a rapid tide; for it gives an op- 
portunity to obſerve at what rate the ſhip drives a-ſtern, ſo as to 
Judge whether it may not be neceſſary to keep fail ſet, in order to 
bring the ſhip up to ride eaſy in a rapid tide, and keep her clear of 
ſhoals, &c. a-ſtern, 
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TO COME TO AN ANCHOR WHEN THE WIND 18s RIGHT 
AGAINST THE TIDE, THE SHIP DRIVING WITH THE 
STRENGTH OF THE TIDE AGAINST THE WIND, 


Shoot the ſhip a-head of her anchor, or ſheer her clear of it, 
upon the ſame tack as ſhe is meant to ſhoot upon the next tide, 
always endeavouring to keep the ſhip, in ſwinging with the tide, 
on one fide of the anchor, to clear it. Suppoſe that the ſhip, 
driving to windward, has got to an anchoring-birth, or that the 
tide is ſo far ſpent that ſhe will drive no farther to windward, and 
muſt come to an anchor on the ſtarboard-tacx. In letting go the 
anchor, the ſhip ſhould be ſhot a-head of it, and kept a-head with 
the helm a-weather, the yards braced full with the larboard-braces, 
the fore-topmaſt ſtay-ſail and mizen ſet full, till the windward tide 
is done; then ſhe falls to leeward and rides windroad, with the 
wind and anchor right a-head ; in which poſition ſhe will lie clear 
of the anchor till the next windward tide. 


TO COME TO AN ANCHOR WITHOUT TENDING. 


If it happens that a ſhip is to be brought up in a place where 
there is not ſufficient room to tend her, reduce her head-way as 
much as poſſible before ſhe comes to her anchoring-birth, ſo that 
a leſs ſcope of cable will bring her up. 


DESCRIPTION 


DESC 


th 
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IT DESCRIPTION OF A FLOATING ANCHOR TO RIDE BY IN A 
HE GALE OF WIND. 
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This ſimple machine is made to dive beneath the ſwell of 
the ſea, and retain the veſſel where there may be no other an- 
chorage. 
It conſiſts of two flat bars of iron, each in length half the 
breadth of the midſhip- beam of the veſſel for which it is uſed, and 
N rivetted 
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rivetted together in the middle by an iron ſaucer-headed bolt, 
clenched at its point, that they may be ſwung parallel to each other 
for eaſy ſtowage. At each end of the bars is a hole for a rope, or 
ſwifter, to paſs through, which muſt be hove tight, to extend the 
bars at right angles. To this ſwifter is marled a double or four- 
fold canvas cloth, made of N. 1, of the ſame ſhape, fo as to be 
on that ſide of the iron bars neareſt the veſſel when uſed. 

In each bar are two holes, at equal diſtances from the centre ; 
and to theſe holes the ends of two pieces of rope are faſtened : the 
ropes are ſeized together in the middle ſo as to form a crowfoot, 
having an eye in the centre, which is well ſerved with ſpunyarn, 
and to this is bent, when the anchor is uſed, a cable or hawſer, by 
which it is made to fink and incline in the water. 

In the end of one of the bars is fitted an iron ring, to which a 
buoy is made faſt, by a rope about 12 fathoms long, to prevent the 
anchor from ſinking to the bottom. When it is thrown over- 
board, the cable and a rope, made faſt to the head of the buoy, are 
veered away ſufficiently to ride the veſſel. 

To get it on board, haul upon the buoy-rope, which will bring 
it to the water's ſurface ſo as to be eaſily drawn to the veſſel, Have 


the mizen-ſtayſail ready to hoiſt, to keep the veſſel to the wind till 
the anchor is hauled on board, 


INSTRUCTIONS 


INS 
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INSTRUCTIONS FOR THE MANAGEMENT OF 
SHIPS AT SINGLE ANCHOR. 


OF SHEERING A SHIP, 


If the ſide of a ſhip at anchor is preſented to the tide by any 
means, the water will act upon her two ways; one in the direction 
of her keel, the other in the direction of her beams; the laſt will 
cauſe her to ſheer out to one fide of her anchor, which was a-head 
before, Suppoſe, for example, the power which preſents the ſhip's 
fide to the tide to be a ſpring; from the anchor coming in aft on 
the ſtarboard-ſide upon heaving in the ſpring, the ſhip will ſheer 
over to port, bringing the anchor upon the ſtarboard-bow : the 
more the ſpring is hove in, the more the ſhip will go a-head, and 
over to port, until her ſide makes an angle with the tide of 45 de- 
grees, as the fartheſt ſhe can go over from her anchor: for the 
ſpring hove in after this will cauſe the ſhip to return, and be in 
the ſtream of her anchor when ſhe is hove round a broadſide to the 
tide. Now, if the helm is put over to ſtarboard, it will act as the 
ſpring, by forcing the ſhip's ſtern to ſtarboard ; and thus, by cau- 
ſing the water to act upon her ftarboard-fide, the ſhip will be 
forced over to port: on the contrary, had the helm been put to 
port, the larboard-ſide would be preſented to the action of the wa- 
ter, and the ſhip will go over to ſtarboard ; but the power of 
the rudder being according to the ſtrength of the tide, its ac- 
tion leſſens upon the rudder, as the ſhip ſheers obliquely to 
the ſtream, and cannot produce ſo great an effect as the ſpring. 
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RIDING AT ANCHOR IN MODERATE WEATHER. 


When riding in a tideway with a freſh wind, the cable ſhould 
have a ſhort or windward ſervice, of about 45 or 50 fathoms 
from the manger-board outwards, always ſheered to leeward, 
(not to windward, as thought by ſome,) not with the helm hard 
down conſtantly, but more or leſs ſo, according to the ſtrength or 
weakneſs of the tide, Many ſhips have ſheered their anchors 
home, driven on board other ſhips, or on ſands near which 
they rode, before the anchor was diſcovered to have moved from 
the place where let go. 


TO BACK A $HIP, 


When the wind is croſs, or nearly off ſhore, or in the oppoſite 
direction, ſhips will always back by the mizen-topſail, affiſted if 
neceſſary by the mizen-ftayſail, If no mizen-topſail, the main- 
topſail is uſed. 

In backing, always keep a tight cable ta wind the ſhip, that the 
anchor may be drawn round. If the wind is nat ſufficient for this 
purpoſe, the ſhip muſt be hove a-peek. 


OF BRACING THE. YARDS, 


Riding with 8 bra the yards bea. 
if abaft the beam, brace them all a · back. 


OF 


"LEES 
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or RIDING WHEN IN DAKRGER OF BREAKING THE SHEER. 
4 If the wind is ſo far aft that the ſhip will not back, ſhe muſt be 45 I | 
5 ſet a- head; but never attempt to back; if, when the tide ctaſes, 7 
, the ſhip forges a-head, and brings the buoy on the lee- quarter. It 
d the wind is far aft and blows freſh, the greateſt attention is requi- 
: red; as ſhips, riding in tliis ſituation, often bfeak their ſheer and 
$ come again to windward of their anchors; to prevent which, 7 
the after- yards muſt be braced forward, and the fore · yards aft: et 
n thus ſhe wilt be fafe, ſo long as the buoy can be kept on the lee- 1 
quarter; or, ſuppoſe the helm to port, fo long as the buoy is on FA 
the larboard- quarter. With the helm thus, and the wind right aft 30 
or nearly ſo, the ſtarboard main and fore braces ſhould be hauled aft > 24014 
if led aft, and forward if they lend forward, boon. 10 8 
24 
e 7 
f 23 
0 HOW TO MANAGE A SHIP WHEN HER SHEER IS BROKEN, 5 , 1 
l If the ſhip tends to lee ward, and the buoy comes on the wea- 3 
ther-quarter, and ſhe breaks her ſheer, brace- about the main- yard 185 | 
quickly; if ſhe recovers and btings the buoy on the lee or larboard TH | 
quartery let the main-yard be again braced about; but, if ſhe comes 1 
to her ſheer the other way, by bringing the buoy on her ſtarboard- FIR |: 


quarter, change the helm and brace the'fore-yard: to. 
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OF TENDING TO LEEWARD WHEN THE SHIP MUST BE SET 
A-HE ADs 


When the ſhip begins to tend to leeward, and the buoy comes 
on the weather-quarter ; firſt brace about the fore-yard; and, 
when the wind comes near the beam, ſet the fore-ſtayſail, and keep 
it ſtanding until it ſhivers; eee ee 
eſpecially if it is likely to blow hard. 

It ſometimes happens that, es an to he es Wen, 
the ſhip's head will pay round off, and ſhe will break her ſheer : 
to prevent this, and to keep the wind broad upon the beam, it will 
often be neceſſary to ſet the mizen-ſtayſail alſo ; which ſhould be 
hauled down as ſoon as the wind comes before the beam, n 
the ſhip's head will be thrown in the wind too ſoon, 


WHEN THE SHIP IS LIKELY TO GO TO WINDWARD WITH 
A LONG SERVICE OUT. 


Riding leeward-tide with more cable than the windward-ſervice, 
and expecting the ſhip will go to windward of her anchor, begin, 
as ſoon as the tide eaſes, to ſhorten in the cable. This work is 
ſometimes hard, but very neceſſary; otherwiſe the anchor may be 
fouled by the great length of cable the ſhip has to draw round, or 
the cable would be damaged by the bows and cutwater. 

When a ſhip rides windward-tide, the cable ſhould be keckled 
from the ſhort ſervice towards the anchor, as far as will prevent its 
touching the cutwater. 


the fore- ſtayſail as ſoon as it will ſtand ; and, in moderate weather, 
the 


When the ſhip tends to windward, and muſt be ſet a-head, hoiſt 


dit 
to 
tid 
an 
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the jib alſo; and, when the buoy comes on the lee- quarter, haul 
down the fore-ſtayſail, and jib, if ſet; brace-to the fore-yard, and 

put the helm a- lee; for, till then, the helm muſt be kept a-wea- 


ther, and all the yards full. 
ö — —— 
1 at 
| | 
TO MANAGE IN A STORM, - x 
| When the ſhip rides leeward-tide, and the wind increaſes, give 1 
N her more cable, otherwiſe the anchor may ſtart by not doing ſo in e 
5 time, and the ſhip will not eaſily be brought up again: this is the l 
| more neceſſary when riding in the hawſe of another ſhip, Previ- LEN | 
ouſly to giving a long ſervice, it is uſual to take a weather-bit, or 118 
a turn of the cable round the windlaſs- end, that, in veering away, p31 
the ſhip may not overpower you. Greaſe the ſervice, to prevent 
its chafing in the hawſe, 47 
If the gale increaſes, the topmaſts ſhould be timely ſtruck, but 99 
the fore-yard ſeldom, if ever, ſhould be lowered down, that, in Rt | 
caſe of parting, the foreſail may be always ready. At theſe times, 2 | 
let there be more people on deck than the uſual anchor-watch, that * | 
no accident may happen from inattention. | 4 | 
N 
17 
TO TEND A SHIP FOR A WEATHER-TIDE., 2 5 
ö A ſhip riding at anchor upon a lee-tide, with the wind in the $5, 
direction of the tide, requires, upon the tide's ſetting to windward, 12 
to tend clear of her anchor: for this purpoſe, when the weather- 125 
tide ſets, and brings the wind broad upon either bow, hoiſt the jib 7 
| and fore-ſtayſail, and brace full the yards to ſhoot the ſhip a tight | 
cable tt | 
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cable from her anchor : then put the helm a-lee, and wait until 
the buoy comes upon the lee · ſide: this done, brace- to the head- 
yard, and keep the after-yards full to aſſiſt the heim. If the buoy 
bears nearly a- beam, the jib and ſore- ſtayſail may be hauled down; 
but, if the wind is freſh, and ſhoots the ſhip nearly end-on with 
the cable, bringing the buoy upon the quarter, keep up the fore- 
ſtayſail; as, in this ſituation, the ſhip will be in danger of break- 
ing her ſheer againſt the helm; and the fore-ſtayſail will be ready 
to catch her before ſhe can fall to windward of her anchor. As 
the weather-tide ſlacks, the ſhip will gradually fall wind-road; 
then haul down the fore-ftayſail and right the helm: ſhould it blow 
freſh, let the yards be braced forward, and give the "TY ſuſſcient 
cable. 


TO TEND A SHIP WITH THE WIND A FEW POINTS ACROSS 
THE TIDE. . 


If a fhip riding at anchor upon a lee-tide, with the wind two 
or three points upon the bow, is to be caſt for a weather-tide ; 
when the tide is done, the ſhip will become wind-road, and of 
courſe muſt caſt with her head to the weather-ſhore. As the lee- 
tide makes and brings the wind on either fide, put the helm a-lee, 
hoiſt the jib and fore · ſtayſail with the ſheets to windward, brace a- 
back the head-yards, and fill the after-yards, When the ſhip has 
ſheered tight to windward of her anchor, haul down the jib and 
fore-ſtayſail ; and, as the wind is broad upon the quarter, ſhe will 
lie quiet the remainder of the tide. As the weather-tide lacks, 
the ſhip will ſhoot end-on with the cable, bringing the buoy upon 
the weather- quarter. When the wind is a- beam, if it is thought 
ſkip. a tight cable from her anchor; and hauled down when they 
ſhiver. Should it blow freſb, give the ſhip ſufficient 1 
the lee · ide makes, and point the yards to the wind. 
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TO TEND A SHIP WITH THE WIND ACROSS THE TIDE, 


The ſimpleſt way of tending a ſhip, is to keep each tide to lee- 
ward of her anchor, At each lack water the ſhip will become 
wind-road ; and, as ſhe tends, and brings the wind on either ſide, 
put the helm a-weather, and hoiſt the fore-ſtayſail with the ſheet 
to windward, to force the ſhip a tight cable from her anchor, 
When the tide is ſet, and the ſhip upon a proper ſheer to leeward 
of her anchor, the fore-ſtayſail may be hauled down. 


GENERAL OBSERVATIONS UPON SHIPS AT SINGLE ANCHOR, 


If at any time the anchor-watch ſhould wind the ſhip, or permit 
her to break her ſheer, the anchor ſhould be hove in ſight immedi- 
ately, or on the firſt opportunity. 

When lying in a road-ſtead, the anchor ſhould be hove in fight 
once a week, though there be no ſuſpicion of its being foul, for 


ſometimes the cable is damaged by ſweeping wrecks, or loſt an- 


chors, or from rocks or ſtones. It is often needful to trip the an- 
chor, to take a clearer birth, particularly when any ſhip brings up 
too near; but, if there is the leaſt ſuſpicion of the ſhip's having 
come near her anchor, it ſhould be fighted the firſt opportu- 
nity. 
A good road-ftead is much better than a bad harbour, and more 
lafe : therefore never leave a good road-ſtead for the latter, with- 
out real neceſſity, which can only be when you can ride no longer, 
and have no lee-road to fly to. 

There are road-ſteads where an anchor will bury itſelf, fo that 
the bight of the cable cannot foul it. In ſuch places, where there 
is room, it is better to lie at ſingle anchor than to moor. 

If 
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If it is poſſible, always ſhoot a ſhip on the fame fide of her an- 
chor each tide, to prevent danger from the anchor's not turning as 
the ſhip ſwings ; for the anchor, by not turning in the ground, 
endangers fouling the cable round the upper fluke or ſtock, which 
will either trip the anchor or damage the cable: and it often hap- 
pens, when an anchor is tripped out of ſtiff ground, that it will 
not take hold a ſecond time, without the upper fluke ſhould cant 
down ; for the quantity of clay ſticking to the fluke prevents its 
ſetting into the ground again: ſo the anchor keeps tripping over 
the ſurface, and another anchor muſt be let go before the ſhip 
can be brought up. As a ſhip, by being ſheered, preſents one 
bow to the tide, if the wind is againſt the tide, it muſt blow upon 
the oppoſite quarter. 

It is not always neceſſary to uſe the yards, in tending a ſhip, to 
ſhoot her a tight cable from her anchor. In general the jib, fore- 
ſtayſail, and main-topmaſt ſtayſail, will be ſufficient for the purpoſe, 
Should the wind ſhift at any time, it will be neceſſary to alter the 
ſheer of the ſhip accordingly. 


ON 
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ON MOORING. 


When a ſhip is come to anchor in a place where ſhe is intended EN 
odo remain, prudence dictates that ſhe ſhould be well ſecured. For Re | 
- F this purpoſe the putting down additional anchors is calculated, 12 
and has been denominated moorING., The various ſituations of 11 
e places, ſettings of tides, &c. occaſion the neceſſity of * 

ing particular directions. SN 

When the beſt bower is gone, and about two cable's length is tt | 

run out, the ſmall bower is let go; and, when that has taken the 25 | 
f 


od 
\# 


ground, you heave in one cable's length upon the beſt bower, and 
veer away a Cable's length of the ſmall bower; and thus the ſhip 
is kept at an equal diſtance between both, the one lying to the head, LF | 
and the other to the ſtern. wx | 

In roads where there is much tide, and freſhes are expected, ſhips © hiY 
moor according to the ſet of the current, one anchor riding to the EY | 
flood, and the beſt anchor and cable to the ebb. 

In roads where there is little or no tide, ſhips moor according 
to the ſet of the moſt prevailing wind on the coaſt. 

It may fo happen, according to circumſtance and ſituation, that 
the veſſel muſt ride by a greater ſcope on one cable than the other, 
but ſtill the manner of letting go the anchors is the ſame. 

Another method of mooring is, by carrying the laſt anchor out 
in a boat to the place appointed, and there letting it go. Steadying 
or mooring with a kedge is uſually done in this manner. 
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OF MOORING WITH TWO, THREE, OR MORE, ANCHORS A- 
HEAD. 


This is done by letting go the number of anchors neceſſary, and 
veering away; this being no ordinary practice, but only adopted 
in caſes of danger and peculiarity of circumſtance ; time, place, 
and ſituation, muſt be the only guide to ſuch an operation: as one 
inſtance, ſuppoſe a ſhip cannot clear the ſhore under her lee by ſail- 
ing, owing to a ſtrong wind and high ſea, the only reſource is to let 
go all the anchors to the beſt advantage. For this purpoſe, let 


the cables that are bent be got clear for running. Then furl all the 


fquare-ſails as quick as poſſible, and ſhoot the ſhip along the ſhore 

under the ſtayſails. When the fquare-ſails are furled, let go the 

weathermoſt-anchor, and veer away the cable quickly; then 

let go the next weathermoſt, and ſo on, till all the anchors are gone 

nearly in a line along the ſhore: thus, when the ſhip becomes 

wind- road, all the cables may be made to bear an equal ſtrain, and 
are ſeparated from each other. 


TO BACK AN ANCHOR, 


To back an anchor is to let go a ſmall anchor a-head of a large 
one, to which it is faſtened, to partake of the ſtrain, and to ſerve 
as a check upon it, ſhould it come home. 

The backing-anchor is carried out in a long-boat, to the buoy 
of the one already down, whoſe buoy-rope is caſt off and bent to 
the cable or hawſer of the backing - anchor; that done, the boat is 
rowed farther a-head, till the buoy-rope and cable of the backing- 
anchor become tight, when it is let go, the buoy that was taken 
from the large one being previouſly bent eo it. 

In 
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In this ſituation, ſhould the large anchor come home, the ſcope 
of cable from it to the anchor a-head, participating of the ſtrain 
communicated to the innermoſt one, checks its progreſs, and en- 
ſures to the veſſel a greater ſecurity. 

Where there is more room to drive without danger, and it 
blows ſo hard, that the ſea runs too high for boats to work, an 
anchor is backed by clenching, round that part of the cable next 
the hawſe-hole, the end of a cable bent to another anchor on 
board, This being done, the ſecond anchor is let go under foot ; 
the ſhip is then ſuffered to drive, and the cable, by the driving 


.—_ 


5 of the ſhip, becomes tight from the ring of the anchor laſt down 
* to its own anchor, which, by the driving alſo, is now become a 
1 cable's length a-head of the former anchor. 
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ind TO MOOR IN A TIDE'S WAY. 


% 


To bring a ſhip up at high water, with an intention to moor 
with the beſt bower to the ebb, let go the beſt bower, and bring 
her up with the cable ſtoppered, until the ebb makes ſtrong ; then 
veer away two cables; and, if poſſible, aſſiſt her a-ſtern with 
the mizen-topſail, If, when two cables are out and the ſhip in 
the ſtream of her anchor, it is thought, when moored, ſhe will 
ride too near any other veſſel, ſheer her over from that veſſel, and 
let go the ſmall bower · anchor; then ſhip the capſtern-bars, 
ge I bring-to the beſt bower, veer away the ſmall bower, and heave in 
ehe beſt bower to the whole cable-ſervice ; then bit and ſtop- 
per the cables, leaving ſufficient ſervice within board to freſhen the 
hawſe. 
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TO MOOR WITH AN OPEN. HAWSE TO ANY PARTICULAR 
QUARTER. 


Suppoſe, for example, the road-ſtead or river, intended to moor 
the ſhip in, to lie north and ſouth, (in which direction the anchors 
are to be laid,) and that her beſt bower is carried on the lar- 
board-ſide, and it is meant, when moored, the ſhip ſhall ſwing 
with an open hawſe to the eaſtward, In this caſe the beſt bower 
muſt be the northern anchor; but, if the hawſe had been required 
to be open when her head was fwung to the weſtward, the beſt 
bower muſt have been the ſouthern anchor, 


HOW THE WEAKEST MOORINGS MAY BE BEST APPLIED TO 
HELP A SHIP TO RIDE OUT A STORM. 


It may happen that the ſmall bower cable may be too much 
worn, or the ſmall moorings known to be too weak, to ride a ſhip 
out a ſtorm, when the anchor at the beſt cable is in danger, or ex- 
peCted to come home. In this caſe, to make the weak moorings 
ſerve for a backing to the beſt anchor and cable, contrive a tra- 
veller, of ſufficient ſized rope to go lack round the beſt cable, 
without the hawſe, and well ſecure it with rolling hitches ſeized 
to the weak moorings, that may be veered away, or let go, as 
occaſion may require; if ſhort of rope to make a proper travel- 
ler, a large ſtopper may be clapt on without the hawſe, till the end 
of the ſmall moorings is faftened round the beſt bower cable, with 
a bowline-knot open enough to ſlide along the beſt cable, until it 


comes to the ring, which may prove ſucha ſure backing, as to pre- 
vent its coming home, 
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OF KEEPING A CLEAR HAWSE. 


When a ſhip is moored, ſhe is often thought to be in ſuch 
a ſtate of ſecurity, that the keeping a clear hawſe is too often 
neglected. | 

If the hawſe is clear, the ſhip muſt ever ſwing with her ſtern to 
the ſide on which the headmoſt cable leads. 

If, to keep a clear hawſe, the ſhip ſhould ſwing with her ſtern 
to windward, it will be impracticable to get her the right way by 
any fail that can be ſet; for, as the tide ſlackens, ſhe will fall wind- 
road ; and, when the tide ſets, it will take her upon the wrong fide. 
However, if the wind continues, ſhe cannot foul her hawſe any 
more, as, at the next tide, the ſame wind will undo the croſs 
it cauſed. When the wind is either a-head or a-ftern, by the 
aſſiſtance of the mizen-topſail or jib, the ſhip can moſtly be made 


to ſwing the right way, For example, ſuppoſe the wind a-head, 


or even a little upon the ſtarboard-bow, and that the ſhip's ſtern 
is to ſwing to ſtarboard : in this caſe, ſet the mizen-topſail, with 
the ſtarboard yard-arms braced forward, haul up the ſtarboard- 
bowline, and hoiſt the jib with the ſheet to windward; then, be- 
fore the lee-tide is done, put the helm to ſtarboard, to give the 
ſhip a ſheer, which will be preſerved by the poſition of the ſails, 
At ſlack water ſhift the helm: thus, when the tide makes, it will 
act againſt the larboard- ſide of the rudder and ſtern, and very much 
aſſiſt to ſwing the ſhip the right way. Again, ſhould the wind 
be a-ſtern, and a little upon the wrong quarter, if the helm be at- 
tended to, and the mizen-topſail braced full the right way, in all 
probability the ſhip will ſwing as wanted. 

If the helm were only properly attended, it would often fave the 
labour of clearing the hawſe. 

It would be highly neceſſary, at all times, to have a ſmall anchor 


and rope ready abaft, to run out and haul the ſhip round in calm 
weather, 


EXPLANATION 
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EXPLANATION OF A FOUL HASE. 


When a ſhip is moored, attention muſt be paid to her ſwinging 
at the turn of tide, or ſhift of wind, to prevent the cables over- 
laying each other, or getting a foul hawſe, which is prejudicial, as 
the cables chafe each other, and as the veſſel is not in that perfect 
ſtate of ſecurity enjoyed by riding with an open hawſe. The 
explanation of this turn will be better comprehended by a refer- 
ence to the figures. 


FIG, I, FIG, 2. 
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FIG. 3. 


For example: if a ſhip be moored eaſt and weſt, and ſwings to 
the northward, the cable of the anchor, lying to the eaſtward, is 
from the hawſe-hole on the larboard- ſide, and that to the weſtward 
from the hawſe-hole on the ſtarboard-ſide; ſhould the wind or 
tide change, ſo as to bring the ſhip to the ſouthward of her an- 
chors, the weſtern anchor will be on the larboard-ſide the veſſel, 
and the eaſtern anchor on the ſtarboard-ſide. Theſe two cables 
(the one from out of the larboard hawſe-hole, and leading towards 
the eaſtward, or ſtarboard of the ſhip, and that from out of the 
ſtarboard hawſe-hole leading to the weſtward, or larboard-ſide of 
the ſhip) muſt conſequently croſs each other; that by which ſhe 
rode, when making the movement of ſwinging, remaining above 
the other. Suppoſe, in the preſent caſe, the ſhip has ſwung by 
the eaſtern anchor to the weſtern fide, it will then be found in the 
poſition ſhewn in fig. 1. 

If, in a ſecond change of ſituation, the ſhip is obſerved to 
turn round the fame anchor, and to the weftward, the croſs 
will be taken out, and the cables will reſume their firſt diſpofition, 
as in fig. 1. 

If, on the contrary, the croſs is not taken out, but ſhe ſwings to 
the eaſtward, the croſs will be doubled, and form an elbow, ſig. 2; 
and, 
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and, ſhould ſhe continue to turn weſtward to the ſouthward, the 
cables will be again twiſted, and form a round turn, as fig. 3, 
which ſhould be carefully avoided, 

When two cables are croſſed, to take the croſs out, the ſhip muſt 
ſwing to the upper cable, drawing it tight, and by that means 
lacking the other cable: when the croſs is doubled, and becomes 
an elbow, the cable, which at firſt was the uppermoſt, being 
overlaid by the other, and making a turn, it is always on the firſt 
that the ſhip ſhould make the evolution to take the turn out. 


OF CLEARING THE HAWSE, 


This can only be attempted when the ſhip does not ride. by the 
clearing-cable, To execute it, bend a fiſh-hook to the fore-bow- 
line, hook this to the cable the ſhip is riding by, below the turns 
in the hawſe, and bowſe it well up out of the water : then laſh 
the cables together at the turns. If the cable, by which the hawſe 
is cleared, leads on the ſtarboard- ſide, ſend the larboard fore-top 
bowline into the hawſe-hole under the cable, or under and over, 
according as the cable to be cleared is either below or above the 
other, which muſt be bent about three fathoms within the hawſe. 
Then ſend in the ſtarboard-bowline, which ſhould be bent well 
in towards the end of the cable, and ſtopped along the cable at 
every fathom, and let a hawſe-rope be bent to the end of the cable. 
When all the bowlines are faſt, unbit the cable, and haul out 
upon the ſtarboard-bowline: let the ſtops be cut, as the cable 
comes out of the hawſe. When a long bight is out, haul upon 
the larboard bowline, and trice this bight up to the bowſprit. 
Should this one bight not ſufficiently expend the cable, that its end 
may be taken round the other, hang it to the bowſprit, and ſend 
down the larboard-bowline for a ſecond bight. When the end of 
the cable is round the other, ſhift the hawſe-rope, and haul it in 
again. The hawſe being clear, bit the cable and unlaſh it. 

Should 
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Should it blow freſh, and the tide run to windward, it will be 
imprudent to truſt only to the laſhings, leſt the cable ſhould run 
out end for end. In this caſe, bend the hawſer, with a rolling 
hitch, to the clearing-cable, below the turns of the hawſe, and let 
it be hove tight, as a double ſecurity. 

If it is moderate weather and an eaſy tide, the hawſe may be 
readily cleared, by bowſing the headmoſt cable well up out of the 
water, and bending to it a hawſer from the hawſe below the turns. 
Then unbit the cable, veer away upon the hawſer, and paſs the 
headmoſt cable round the other until its end is clear; then heave 
in upon the hawſer, take in the cable, and bit it. Should it 
come on to blow a gale of wind, when a ſhip is moored, from 
that quarter which will oblige her to ride equally by each cable, 
and the hawſe is clear, it will be neceſſary to ſplice a ſecond cable 
to the ſmall bower, and to veer away equally upon both cables : 
but, ſhould the hawſe be foul, and it is expected that the cables 
will damage each other, bend a hawſer below the turns in the hawſe 
to the ſmall bower, which ſlip, and let the ſhip ſwing to the beſt 
bower. When the weather moderates, heave in the end of the 
ſmall bower, and the ſhip will be moored as before with a clear 
hawſe. 
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OF GETTING UP OR WEIGHING ANCHOR, 


Previouſly to entering upon directions for UNMOORING and 
GETTING UNDER SAIL, it is netceſſary to ſhew the various modes 
of GETTING UP AN ANCHOR, as this operation is often requiſite 
where it. is not deſigned to unmoor, and as it is neceſſary to know 
how to overcome the difficulties of getting up an anchor in all 
caſes whatever. 


TO GET UP AN ANCHOR, IN SHIPS WHICH HAVE A MAIN 
| AND JEER CAPSTERN, 


In large ſhips which have a main and jeer capſtern, and the 
{train is thought too great for the meſſenger alone, the viol is uſed 
thus: Three or four turns are taken round the jeer-capſtern with 
one end, ſo as to leave that fide clear on which the cable is coming 
in; and paſs the other end through the viol-block, which is laſhed 
round the main-maſt on the lower deck. It is then carried for- 
ward, and paſſed round the rollers in the manger near the hawſe- 
holes ; then brought aft, and ſpliced to the other end with a ſhort 
ſplice, and the ends marled down tight. That fide of the viol on 
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which the cable is coming in is faſtened to the cable by nippers ; 


and thus the continued efforts of the capſtern are conveyed ta the 


cable, until it is hove in. The nippers are clapt on in the manger, 
from one to two fathoms afunder ; and the viol is applied to the 
midſhips, or inſide of the cable, Nippers are clapt on by taking 
three or four turns round the viol, four turns round the cable and viol, 
and then three or four turns round the cable. This method is an ex- 
ceeding good one, and very ſuitable to quick heaving ; but, when the 
ſtrain is great, and the cable muddy, the nippers clapt on after 
this method will not nip ſufficiently; and fometimes recourſe is 
had to the following method: Throw ſand or aſhes upon the cable, 
and take a long dry nipper; which middle, and paſs one-half aft, 
racking it in and out round the cable and viol; then worm its 
end round the viol only. After this, paſs the other half in the 
fame manner forward, but worm its end round the cable only, and 
let each end of the nipper be held on. The advantages of this 
method are, that, as the ſtrain of the cable lies forward and that 
of the viol aft, the nipper will be drawn fo tight as effectually 
to hold the cable till ſomething gives way: alſo they can never 
jamb, for both ends are clear for taking off. Another method, 
when the ſtrain is great, is, to have nippers with an overhand- 
knot made at one end; and with that end a round turn taken 
round the cable and vial, leaving three or four feet of the end; 
then, with the other end, take three or four racking turns, and 
expend nearly the remainder with turns round the cable and viol, 
laying the knotted end under and over each of the laſt turns: the 
end is then held faſt. The men who clap on the nippers are at- 
tended by boys, who hold the ends of them; and follow the pro- 
greſſion of the cable as it is hove in: and, as the nippers arrive 
near the main-hatchway, they are taken off and carried forward, 
where they are again clapt on: and fo in ſucceffion, until the cable 
is hove in ſufficiently to raiſe the anchor above the water. It is 
then ſtoppered round all before the bits : that is, round the cable 
and viol. The anchor is then catted, and afterwards fiſhed. To 
ſhift the viol for heaving in a ſecond anchor, it muſt be unſpliced, 
and the turns round the capſtern reverſed. When the ſtrain is fo 
great as to require other purchaſes, the top tackles may be uſed 
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thus: The double block is laſhed to the main-maſt or topſail- ſheet 
bits, the treble block is laſhed on the cable, and the fall brought 
to the capſtern. If the top-tackle falls are thought inſufficient, 
any hawſer may be uſed that will reeve through the blocks. 


TO GET UP AN ANCHOR IN SHIPS WHICH HAVE NOT A 
JEER-CAPSTERN. 


Ships without a jeer-capſtern have no viol, but heave in their 
cables by the meſſenger, which has an eye ſpliced in each end; 
one of which ends is paſſed with three or four turns round the cap- 
ſtern on the upper deck, and the other end paſſed forwards round 
the rollers, at the fore-part of the manger ; then brought aft to 
the other end, and laſhed thus: Several turns are paſſed through 
the eyes crofling each other in the middle, then a half-hitch is taken 
round the parts, and the end ſtopped with ſpunyarn. The re- 
mainder of the operation is performed as by the viol, with this 
exception ; the meſſenger is applied to the outfide of the cable ; 
and, when the nippers are inſufficient, the meſſenger may be 
hitched thus : The bight of the meſſenger is faſtened round the ca- 
ble at the manger with a rolling hitch, and the bight ſeized round 
the cable before the hitch, This practice is by no means ſo good 
as the others. 

When getting under way in a ſea-gale, the viol is better than a 
meſſenger, as the ſending of the ſhip carries all the ſtrain to the 
main-capſtern, and endangers the men at the bars; whereas, with 
a viol, the ſtrain is taken to the viol-block, and the men at the fore- 
jeer capſtern heave in ſecurity. 


TO 
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TO GET UP A SECOND ANCHOR, 


Suppoſe, by the former methods, that the ſtarboard-anchor is got- 
ten up, and that the cable of the ſecond anchor enters the larboard 
hawſe-hole, the operation of getting up the ſecond anchor is the 
ſame, obſerving only, that the meſſenger muſt be ſhifted, and 
the turns on the capſtern reverſed, to change the diſpoſition and 

ſide : and the men, who before held on the larboard-ſide in the firſt 
operation, will hold on the ſtarboard-ſide now: the motion of the n 
| capſtern is performed the contrary way, and the cable on the lar- 14 
i board- ſide is fixed and hove in. 


0 TO GET UP AN ANCHOR IN MERCHANT-SHIPS, 
J * 
; Moſt merchant-ſhips and ſmall veſſels heave up their anchors by 
: a windlaſs; round which are taken three turns of the cable, and 
k held on by hand, or by a jigger, thus: The end of the rope which 
| has the ſheave is paſſed round the cable, with a round turn, cloſe 
] to the windlaſs, the leading part of the rope coming over the 
ſheave, and ſtretched aft, by means of the fall paſſing through the 
1 jigger-block; the ſtanding part of the fall is made faſt round a 
- ſtantion, at the fore-part of the quarter-deck, and the leading 
1 part is bowſed upon, which jambs the turns taken round the cable; 
- and, when the jigger arrives abreaſt of the hatchway, it is remo- 
ved forward, and the cable is jambed by a handſpeck at the 
windlaſs, until the jigger is refixed. 
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TO WEIGH AN ANCHOR WITH THE LONG-BOAT, 


This is done, by taking the long-boat to the buoy of the anchor, 
and putting the buoy-rope over the davit of the long-boat, and a 
tackle on the buoy-rope; by which, with the aſſiſtance of men 
on the fall, the anchor is weighed out of the ground, This being 
accompliſhed, the cable is hoye in on board; the buoy rope and 
tackle being fecured in the boat, they approach the ſhip as the 
cable is hove in, and the anchor catted and ſtowed. Small anchors 
and grapnels are got up by Go „„ 
— 


TO WEIGH AN ANCHOR BY UNDER-RUNNING. 

This is by placing the cable over the davit-head, and under-run- 
ning it, till it is nearly a-peek, when it is tripped by means of 
tackles as before by the buoy-rope, This method is traubleſame, 
and is only adopted when the buoy is gone, and a ſhip cannot get 
near her anchor for want of water. 


OF CUTTING OR SLIPPING THE CABLE TO MAKE SAIL, 


This is a quick but very expenſive method, and practiſed but in 
caſes of the greateſt neceflity ; ſuch as when the anchor is hooked 
to rocks, and cannot be purchaſed ; in bad weather; when at an- 
chor on a lee-ſhore and in danger of being embayed ; or when 
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compelled to fly from or purſue an enemy. The cable is cut by 
an axe at the hawſe-holes or at the bits. Slipping the cable, if 
time will permit, (which prevents loſing the anchor and cable, 
and is more prudent than cutting,) is by letting the cable run out 
end for end. Obſerving however before it is either cut or flipped 
to paſs a ſpare buoy-rope in the hawſe-hole, and faſten it near the 
end with a rolling hitch; worm the end in the cuntline and ſtop it, 
thac it may be eaſily regained, 


TO SWEEP AN ANCHOR, 


To ſweep an anchor is ſeeking at the bottom for one loſt, 
by means of a rope called a ſweep. This rope has its two ends 
made faſt to two boats abreaſt of each other, at a ſmall diſtance 
aſunder. On the bight of the ſweep is fixed a weight of ſhot, bal- 
laſt, &c. to keep it at the bottom. The two boats row on toward 
the place where the anchor is ſuppoſed to be, and conſequently 
draw along the ſweep ; which, taking the bottom, hooks or en- 
tangles itſelf with the object of their ſearch, The boats then 
row acroſs each other twice, ſo as to take a round turn with the 
ſweep, which. being a hawſer, both parts are brought into the 
hawſe-hole and to the capſtern, (or if ſmall to the long-boat,) 
and hove in upon as before. 
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TO UNMOOR. 


Should the ſhip to be unmoored have her beſt bower to the ebb, 
let her be unmoored upon the ebb-tide : but, if there were a ne- 
ceflity to unmoor upon the flood, the ſtream-cable muſt be ſpliced 
to the ſmall bower, ſuppoſing the ſmall bower has but one cable. 
To unmoor upon the ebb, when it has made ſtrong, veer away the 
beſt bower, bring-to and heave in the ſmall bower, and keep veer- 
ing away the beſt, till the ſmall bower is up-and-down ; then ſtop- 
per the beſt bower, | 

The ſmall bower being up, cat the anchor, ſhift the meſſenger, 
bring-to the beſt bower, and heave in to the whole or half-cable 
ſervice, as may be thought neceſſary; then bit the cable, and fiſh 
the ſmall bower anchor. 

Should a ſhip be under the neceſſity of unmooring upon a wind- 
ward-tide with a ſtrong wind, it will be very difficult and danger- 
ous to take up the ſternmoſt anchor. In this caſe, if there be no 
ſhips in the way, the headmoſt anchor may be the firſt taken up 


with ſafety, and the ſternmoſt cable be hove in towards ſlack 
water. 


OF 
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OF GETTING UNDER SAIL. 


GENERAL OBSERVATIONS RELATIVE TO GETTING UNDER 
SAIL, 


Whenever a ſhip is preparing to get under fail, the topſail-yards 
ought to be at the maſt-head, and her ſails ſtopped with rope- 
yarns. And indeed all perſons that pique themſelves on rapid ex- 
ecution ought to obſerve this precaution when the wind is not too 
powerful. | 

When the tide takes a ſhip on the beam, and ſhe is to caſt the 
other way, it is evident that the tiller in the firſt inſtant muſt be 
put on the fide the current runs from, becauſe the rudder will be in 
ſuch a ſituation as to receive very obliquely the impulſe of the 
fluid, and conſequently will but little oppoſe the ſhip's falling off, 
provided the ſhip's velocity does not exceed that of the cur- 
rent. 

When in a fituation where it is indifferent whether the ſhip be 
caſt one way or the other, always let it be to leeward of the 
anchor, that there may be no riſk of its getting foul of the cut- 
Water. 

It happens ſometimes, in getting under ſail, that you are obliged 
to heave the anchor up to leeward z which often requires a dan- 
gerous ſtrain to the capſtern; becauſe the ſhip, driving to leeward 
as ſoon as the anchor is a-weigh, cauſes the cable to girt againſt 
the lee-bow, and the ſtock of the anchor is very apt to catch the 
19 cutwater. 
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cutwater, To avoid this, let the ſhip, (if you are near the land,) 
get offing enough to wear and bring the anchor on the weather- 
bow: then the ſhip, lying to leeward of the anchor, or ſtanding- 
on under an eaſy fail, drifts, and conſequently leaves the anchor 
diſengaged to windward; in which ſituation it may be hove with 
facility. 


TO GET UNDER SAIL WHEN THE SHIP IS SWINGING HEAD 

TO WIND, AND YOU WANT TO CAST EITHER TO STAR= 
_ BOARD OR LARBOARD, IN A PLACE WHERE THERE IS NO 
CURRENT. 


TO CAST TO STARBOARD. 


= - is E-E-IF E-M_MOE  IT 


Heave ſhort on your anchor till it is a-peek : then haul in quite vi 


home the larboard-braces forward and ſtarboard-braces abaft : 
looſen, ſheet-home, and hoiſt, the topſails, ſhould they not be fo 
already: put the helm a-ſtarboard, and heave till the anchor is 
a-weigh. The moment the anchor quits the ground, the ſhip will 
begin to fall off to ſtarboard, As ſoon as this movement is per- 
ceived, hoiſt the jib and fore-topmaſt ſtay- ſail, if neceſſary, to help 
her: and, when ſhe has ſufficiently fallen off, her ſails abaft (which 
are trimmed ſharp for the larboard-tack) will fill. But, unleſs for 
very ſuperior reaſons, you had better continue lying-to till the 
anchor is catted, taking care to haul the mizen-ſheets cloſe aft, if 
the ſhip be inclined to fall off too much, 
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TO CAST TO LARBOARD. 


Haul in the ſtarboard-braces forward and the larboard aft, and 
put the helm a-port. The reſt of the operation is the fame as the 
preceding ; and will be equally proved in the following d Aae 


tion, One changing ſtarboard aka 


DEMON- 
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DEMONSTRATION, 


You heave ſhort before the top-ſails are looſened, in order to 
facilitate the working of the capſtern, which would require dan. 
gerous efforts if they were ſet; fince they would be a-back, and 
conſequently in a fituation to ſend the ſhip a- ſtern; whereas ſhe 
ſhould go a-head when you are heaving on your cable. The lar- 
board-braces are hauled in forwards, becauſe, in that ſituation, the 
fails are ſo braced as to caſt the ſhip's head to ſtarboard, fince they 
make with the keel the moſt acute angle poflible a-ſtarboard for- 
ward, and are at the ſame time a-back. Beſides, the after-ſails, be- 
ing braced ſharp up to ſtarboard, are alſo taken 'a-back like the 
others, and receive the wind in ſuch a manner as to turn the after- 
part to port. So that there are always two powers acting in con- 
trary directions, one before and the other abaft the centre of gra- 
vity of the ſhip; the one forcing the fore-part to ſtarboard, and 
the other impelling the after-part to larboard. As theſe two effects 
cannot happen without the ſhip's going a- ſtern the moment the 
anchor quits the ground, ſince ſhe is no longer with-held by any 
thing, and is moved by an exterior power, the fluid, which carries 
her in this direction, part of the effect of her fails giving her ſtern- 
way; (F. 21 ;) it follows, that the helm muſt be put to ſtarboard, 
that the rudder may help her after-part round to larboard. (F. 58.) 
Thus every thing is diſpoſed to make the ſhip fall off to ſtarboard. 
The jib and foretopmaſt ftay-ſail are not added, unleſs there be 
reaſons to fear the ſhip will not fall off faſt enough ; and, when 
you find ſhe has ſufficiently done ſo, the mizen is to be hauled out, 
to procure the contrary effect, and thereby to counter-balance 
the jib and ſtay-ſail, which it is very often neceſſary to keep 
ſets 
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TO GET UNDER SAIL, WHEN THE SHIP Is RIDING HEAD 
TO WIND AND TIDE, 


If a ſhip, riding head to wind and tide, wanted to get under 
fail, after having decided on which ſide it is beſt to have her caſt, 
it muſt be performed according to one of the foregoing methods, 
except with regard to the helm, which muſt be put to ſtarboard, 
either before the anchor looſens, or while it does, if you wiſh to 
caſt to port; becauſe the water, coming from forward, acts with 
the ſame force on the rudder as if the ſhip went with the current, 
impelling the rudder to ſtarboard and the head to port. There» 
fare it is evident, in this caſe, the belm ought to be put to ſtar- 
board ; which, on the contrary, would be put ta larboard, was the 
ſhip to be caſt to port. 

If the ſhip, after the anchor is out of the ground, goes a-ſtern 
faſter than the current runs, the helm muſt then be uſed as if there 
was na current, becauſe the exceſs of velocity, whereby the ſhip 
excceds that of the water, acts upon the rudder, 
If it blows freſh, ſo that you cannot ſet your topfails without 
reefing them, let that be done before they are ſheeted home; and 
if it blew ſo hard as to be obliged to go only under a fore-ſail, it 
would be then ſufficient'to looſen the fore-topſail; without ſheet- 
ing it home, after having braced it quite cloſe on the fide oppoſite 
to that you want the ſhip to caſt, not forgetting however to put 
the helm the ſame way as you caſt, as ſoon as you perceive the 
ſhip going a-ſtern: and when the ſhip has fallen off ſufficiently, 
then is the time to fill and trim the ſore- ail. 
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TO GET UNDER SAIL WHEN THE SHIP IS SWINGING WITH 
HER HEAD TO THE CURRENT, AND WITH THE WIND 
A POINT ABAFT THE BEAM, 


The topſails being ſtopped with rope-yarns, let them and the 
mizen-topfail be hoiſted, and properly trimmed, as if they were 
ſet; and, when every thing is properly diſpoſed, heave ſhort on 
your anchor till it is a-peek ; next to this, looſen, ſheet home the 
fore-ſail and mizen-topſatl, keeping the wind in, and heave vigo- 
rouſly at the capſtern till the anchor is a-weigh. At the ſame time 
hoift the jib and fore-topmaſt ſtay- ſail, or haul out the mizen, ac- 
cording as circumſtances may require, Whether you wiſh to 
come to windward, or fall off more quickly, you muſt ſtill con- 
tinue to heave round the capſtern briſkly to get the anchor up, 
till you find yourſelf fufficiently offward to bring to, in order to 
ftow it with eaſe, or to ſtand on under an eaſy fail with the anchor 
hanging out to windward, if the ſituation of things will admit 
of it. You may ſometimes alſo hoiſt up both the main and fore 
topſails, as ſoon as you get ready; but, in certain caſes, as when 
obliged to make the beft of your way from an enemy, every fail 
poſſible muſt be ſet at once which the weather will admit of; efpe- 
cially when obliged to haul by the wind ; in which cafe, the an- 
chor muſt be got up and catted as well as it can: there are caſes 
even when, without lofing your time in weighing it, you crowd 
as many fails as you poſſibly can, and depart in cutting or flipping 
the cable. | 


DEMONSTRATION, 


The topſails and mizen-topfail are hoiſted up, becauſe the ſails 
in that fituation are more eaſily ſheeted home and trimmed ; and 
becauſe, as ſoon as the rope-yarns are cut, the ſails fill, and give 
the ſhip head-way, the moment the anchor quits the ground. The 
mizen- 
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mizen-topſail is uſed to make the ſhip ſteer well, by keeping it 
either filled or looſe to the wind, according as the ſhip is griping 
or the contrary. 


To GET UNDER SAIL WITH A SPRING. 


If a ſhip be in a place too confined to caſt under her ſails only, 
or being obliged to put to ſea in a gale of wind, without hoiſting 
the anchors ;z you muſt, for greater ſafety, in caſting the right way, 
get a ſpring out, to be clapped on the cable by which the ſhip 
ſwings, by paſſing a hawſer or a ſtream- cable through the aftermoſt 
port, on the oppoſite fide to that you mean to caſt ; and, after that 
ſpring is well hove tight at the capſtern, hoiſt the jib and fore- 
topmaſt ſtay-ſails, looſe and ſheet home the fore-topſail ; when 
that is done, and if the weather permits, brace quite cloſe the 
head-ſails on the ſame fide with the ſpring, When this is exe- 
cuted, flip or cut the cable, heaving briſkly at the ſame time on 
the ſpring, till the ſhip has paid off ſufficiently. Then fill the 
fails, by ſetting the mizen-topſail and every other fail you mean 
to employ, and flip or cut the ſpring, as circumſtances may re- 
quire, Care muſt be taken, not to let the ſhip fall off too much 
before the ſpring is cut; becauſe, having no way through the 
water, ſhe will not come to the wind ſo ſoon as might be wiſhed ; 
and, for the ſame reaſon, the ſpring muſt not be cut, till ſhe has 
fallen off as much as is neceſſary ; becauſe, although ſhe has no 
other motion but that of falling off, the veſſel might perhaps not 
wear enough to anſwer the purpoſe, 


DEMONSTRATION, 


As the reaſons have been ſhewn before why the head-ſails are 
braced up on the oppoſite fide to that on which the ſhip caſts, they 
need 


10 
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need not be repeated here. Although we ſuppoſe the wind ſo 


ſtrong as to keep the ſhip wind-road, it may be proved that the 
ſhip turns almoſt on the middle of her length; ſince the moment 
the fore-part begins its movement of falling off on one ſide, the 


after-part makes another to approach the point from which the 
head is receding. Now ſhe turns ſo much the more ſurely on her 
centre, and her evolution is ſo much the more rapid, as. the force 
uſed in heaving at the capſtern is ſtronger : becauſe the more pow- 
erful the heaving is, the more of the hawſer comes in, and con- 
ſequently the more eaſily and with the greateſt rapidity will the 
after-part approach the point the head of the ſhip has left. 

When ſhe has fallen off enough, flip the ſpring, becauſe ſhe 

gathers head-way in proportion as the fails are filling, and in that 
caſe the hawſer would only hinder the ſhip going a-head, or cauſe 
her to fall off more, which would be equally prejudicial. The 
hawſer or ſtream-cable is paſſed aft as far as poſſible ; becauſe, be- 
ing at the extremity of the ſhip, the capſtern ftrains leſs, and the 
veſſel turns with more celerity. 
- If this operation is performed when it blows hard, you muſt not 
theet home the fore-topſail: for, if the wind is abſolutely too 
ſtrong, you muſt only looſen this fail, and hoiſt the fore-topmaſt 
ſtayſail: but, if the weather is pretty tolerable, it will be found 
ſufficient to ſheet home the fore-topſail without hoiſting it. 


TO GET UNDER SAIL WITH A LEADING WIND IN A TIDE- 


If the ſhip to be got under fail has a leading wind, and is in the 
midſt of veſſels, or in a narrow channel, where it would be dif- 
ficult to caſt her upon the lee-tide, ſhe ſhould be got under fail 
before the weather-tide is done. Thus the caſting of the ſhip 


would be avoided, and ſhe may be ſteered —_ the fleet or 


N with ſafety. 
Should 


ws i . * * 2 , 
a : - 
4 — I * 
"i A, 2 0 . 
_ — 


= 55 . _ 
— hy : 


e 


— 
- 


v ' %.. * = 4 I 4 = 
+» — * . 
* { - — = — = . - 
— — D Re SS 
— T4 : s w? x bs 
2 
a 7 LS _ - \ - ba 4 
* — L — » + 2 2 8 Lads hs . _ FY 1 OS 
LC OI * 1 2 A d - \ 
* * 2 * F „ 
CY - ? = — N 8 > 
_— \ o 
* — < l _ * 
r 4 * AD _ 2 
6, "= "I, Ry : - + . 


ET 


168 THE PRACTICE OF WORKING SHIPS. 


| Should it, however, blow fo freſh upon the windward-tide, as 
to force the ſhip end-on with her cable, it will be impoſſible to 
heave it in, without ſheering the ſhip over from ſide to ſide, and 
heaving in briſkly, as the ſhip ſlacks the cable; but, as this is at- 
tended with much danger, by the ſhip ſuddenly bringing up upon 
each ſheer, it will be beſt to heave a- peek upon the firſt ſetting of 
the windward-tide, before the ſhip ſwings, to bring the wind 
aft. 


TO CAST A SHIP UPON THE LARBOARD TACK, AND BACK. 
HER A-STERN OF DANGER. 


We ſuppoſe the ſhip to lie at fingle anchor, with the wind and 
tide the ſame way, and ſhips or ſhoals right a-ſtern, in the in- 
tended courſe, and that, to clear them, you muſt caſt upon the 
larboard-tack, and make a ſtern- board. 

Make every thing as ready as poſſible before weighing : let the 
three topſails be hoiſted, the yards braced up ſharp with the lar- 


| board-braces, and the mizen hauled out. Thus fituated, when 


the anchor weighs, put the helm a-port. The tide, running aft, 
acts againſt the ſtarboard- ſide of the rudder ; and, in that direc- 
tion, it will caſt the ſhip the right way, and bring the wind upon 
the larboard-bow. The wind may be thus kept, at pleaſure, by 
the helm, till the ſhip begins to get ſternway through the water, 
which ſhould be attentively noticed, to put the helm hard a-port. 
The wind, being on the larboard-bow and the topſails a-back, 
will ſoon give the ſhip ſternway through the water; then the wa- 
ter will act againſt the larboard · ſide of the rudder, and powerfully 
prevent the ſhip falling too faſt off from the wind. Thus ſhe will 
drive till the anchor is got quite up, and may be ſo continued till 
ſhe has paſt the ſhoals, and has room to veer, and get upon her 
proper courſe. 
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It is advantageous to make a ſtern-board in getting under way 
from a ſingle anchor in the above ſituation. The anchor heaves 
up more eaſily when the ſhip goes a-ſtern ; and, while heaving up, 
it ſerves to keep the ſhip's head to the wind. A ſhip, however, 
cannot long be ſteered ſtern foremoſt when under fail, fo as to 
keep the wind before the beam; but ſhe will in a little time drive 
broadfide through the water, till ſhe gets headway, and then it is 
proper to veer, provided the anchor be quite up. 


ro CAST A SHIP ON THE LARBOARD TACK, IN A TIDE- 


WAY, WITH THE WIND TWO POINTS ON THE STAR 
BOAR D-BOW, 


A ſhip riding in a tide-way, with the wind two points on the 
ſtarboard-bow, and fo near the ſhore, on the larboard-fide, that ſhe 
muſt be caſt upon the larboard-tack to clear the ſhore, the three 
topfails muſt be hoiſted, and the yards ſharp braced up, with the 
larboard-braces forward, and the ſtarboard-braces aft, with the 
ſtarboard fore-top bowline well hauled, putting the helm hard to 
port at the anchor's weighting : the tide acting upon the rudder, 
and the wind upon the fails braced in that direction, brings the ſhip 
about, with the wind on the larboard-bow, before ſhe gets ſtern- 
way, which ſhould be always ſtrictly noticed; for, in all proceed- 
ings of this kind, if a ſhip gets ſternway before ſhe brings the 
wind right a-head, ſhe will not come about the right way. In 
that caſe, it is beſt to veer away the cable directly, and bring the 
ſhip up again: and carry out a kedge or ſmall anghor on the lar- 
board-bow, hauling its cable or hawſer in tight, on the larboard- 
quarter, when the bower-anchor is a-peek. If this fail, the ſhip 
muſt lie till the windward-tide makes, to bring the wind on the 


larboard-bow, when the ſhip may be got under-way, and clear the 
ſhore, | | 
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TO CAST A SHIP UPON THE LARBOARD TACK, AND SHOOT 
HER BY THE WIND A-HEAD OF DANGER. 


If there is but juſt room enough cloſe by the wind to clear a 
danger lying to leeward, much depends on heaving up briſkly the 
anchor after it is out of the ground, and having proper fails ready 
to ſet to the beſt advantage. The three topſails muſt be hoiſted, 
and the yard ſharp braced up with the larboard-braces forward, and 
the ſtarboard-braces aft, when the anchor is at a long peek. At 
weighing the anchor, put the helm hard to port, then the action of 
the tide upon the rudder, and the wind on the fore-topfail, will 
caſt the ſhip off the right way, ſo as to fill the after-ſails, when 
the fore-topſail may be ſoon braced about and filled before ſhe gets 
ſternway. The helm will keep the ſhip under command ſuffici- 
ently to ſteer her by the wind a-head clear of danger ; but, if the 
ſhip gets ſternway in caſting, the helm ſhould be kept hard a-wea- 
ther to prevent her falling off too much from the wind ; and, when 
ſhe gets headway again, be cautious how the weather-helm is 
eaſed with the anchor much below the bows, by which the re- 
ſiſtance forward is increaſed, and the ſhip may be brought up in 
the wind, ſo as to prevent her ſhooting clear of the danger. This 
muſt be guarded againſt by the weather-helm, and head-ſails, as 
jib, fore-topmaſt, ſtayſail, &. As ſoon as the ſhip has ſhot far 
enough a-head to clear the danger to leeward, and there be but 
little room a-head, it is beſt to bring the ſhip to and drive with 
the helm a-lee, with the main and mizen topſail a-back, and the 
fore-topſail ſhivering till the anchor is up: then take proper time 


ro veer, 
2 


10 


5 2 


. 2.35270 rns FLMDOP Tr 


< 0 » 


T'3 3 EQ = K 


— 
a 


A- 
en 


0 


THE PRACTICE OF WORKING SHIPS, 171 


TO CAST ON THE LARBOARD TACK, WHEN RIDING WITH 


THE WIND RIGHT A-HEAD, AND TO VEER HER SHORT 
ROUND BEFORE THE WIND IN LITTLE ROOM. 


The head-ſails ſhould only be looſe, viz. the fore-topſail hoiſted 
and the fore-ſail looſe : brace ſharp up with the larboard-braces, 
the jib and fore-topmaſt ſtayſail ſet, with the larboard-ſheets flat 
aft, When the anchor is a-peek, and a lee-tide running, at 
weighing the anchor, the helm ſhould be put to port ſo far as to 
bring the wind two points on the larboard-bow, which ſhould be 
kept ſo by ſteering the ſhip till the tide ceaſes to run aft. Then 
put the helm hard to ſtarboard, or a-lee ; and, when the ſhip gets 
ſternway, the water will act powerfully on the ſtarboard, or lee, 
ſide of the rudder, turning the ſhip's ſtern to windward, whilſt 
the wind, acting at the ſame time upon the head-ſails a-back, will 
box her round off upon her heel, ſo as to bring the wind nearly 
aft by the time ſhe loſes her ſternway. Then the ſhip will ceaſe 
falling off and ſoon get head-way, which ſhould be attended to, 
and the head-ſails braced about flat with the ſtarboard-braces, and 
the helm ſhifted hard to port at the ſame time. 

When there is no tide, but ftill water, at weighing the anchor, 
the helm muſt be hard to ſtarboard; and, as the ſhip gets ſtern- 
way, the water meets with ſo much reſiſtance againſt the ſtarboard- 
ſide of the rudder in that direction, that the rudder acts with great 
power to turn the ſhip's ſtern round to port, and the head-ſails 
being ſet and trimmed as before-mentioned, and the foreſail let 
fall with the ſtarboard-bowline hauled cloſe forward, will aſſiſt to 
caſt the ſhip ſo far round the right way, by the ſame. time ſhe loſes 
her ſternway, as then to permit your proceeding as before directed. 
To enſure ſucceſs, heave the anchor up briſkly. The ſame me- 
thods are adopted in caſting the ſhip on the ſtarboard-tack, only 
the helm and fails are managed the contrary way. 
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ON TACAILING 


TO TACK A SHIP IN GETTING TO WINDWARD AS MUCH 
AS POSSIBLE, 


To execute this with propriety, care mult be taken that the ſhip 
does not yaw, that ſhe is not too near or too far from the wind; 
becauſe both ſituations are equally prejudicial. 

When this medium is obtained, haul the mizen out, while you 
put at the ſame time the helm a- lee, and brace the bowline quite to 
leeward, that the mizen may be as much as poſſible expoſed to the 
wind. When the ſhip is come to the wind, ſo as to cauſe the 
ſquare- ails to ſhiver, let go the jib and all the ſtayſail-ſheets before 
the main-maſt ; at the moment when all the fails catch a- back, and 
particularly the mizen-topſail, let it be braced ſharp about the 
other way; hauling up at the fame time the weather-clue of the 
main-ſail; and, when the wind is right a-head, or even a little 
before, haul the main-ſail, and trim ſharp for the other tack as faſt 
as poſſible, The jib and ſtayſail ſheets are alſo to be ſhifted over 
at the ſame time, in righting the helm, whether the ſhip has loſt 
her way, or even {till advances a-head. Then, as ſoon as ſhe has 
paſſed the direction of the wind about 45˙ in continuing her evo- 
lution, ſhift the foremaſt's ſails, which are to be trimmed with the 
ſame celerity as in putting the helm a-lee, if you fear the ſhip 
(which muſt ſtill go a-ſtern if the operation be lowly executed) 
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will -not fall off ſufficiently; for, if the fails are braced about 
briſkly, ſhe will never have ſternway; on the contrary, ſhe will 
get à great deal to windward. | 


DEMONSTRATION. 


If the ſhip be too near the wind, when the helm is put a-lee, 
ſhe will moſt probably miſs ſtays ; ſince, not having ſufficient way 
through the water, the rudder will not have a ſufficient power to 
cauſe the ſhip to double the critical point where all the fails ſhiver, 
The power of the rudder to turn the ſhip is in proportion to the 
force with which the water ftrikes it. (F. 58.) Hence it follows, 
that, if the ſhip has not ſufficient velocity, the rudder will not have 
force enough to cauſe her to double the point, where all that can 
augment or keep up the rapidity of failing (and of conſequence the 
power of the helm) will ceaſe, the fails being all ſhivering. The 
ſhip muſt then neceſſarily fall off, fince the helm is a-lec, and none 
of her ſails tend to ſhoot her a-head. On the contrary, her mizen 
being out, and braced quite to leeward, forces the ſtern of the ſhip 
athwart; (F. 40;) while, by the wind which ſtrikes her fails, 
rigging, and hull, ſhe is but too ready to drive a-ſtern, as a ſhip 
always finds great difficulty to divide the fluid laterally, Thus it 
is clear, that, every thing being diſpoſed for driving the ſhip the 
ſternway, ſhe muſt infallibly both go a-ſtern and to leeward. 
(5. 58.) This is confirmed by experience; for, whenever a ſhip 
miſſes ſtays, ſhe is viſibly perceived to fall abaft. 

If, previous to tacking, a ſhip is kept too much away, ſhe will 
be longer in ranging to the wind ; which muſt conſequently be 
diſadvantageous to the evolution. We ſhould not have mentioned 
this cuſtom, did not many ſeamen, through mere habit, put it in 
practice, and thereby fail in this operation, which would however 
have ſucceeded, had they not had the habit of letting go the fore, 
Jib, and ſtayſail, ſheets. When theſe have been kept faſt, the edg- 
ing away can only prolong the time of the evolution ; but, if the 
fore, jib, and ſtayſail, ſheets be let go, as a great many do at every 
turn, and as in ſome particular eaſes it is really found neceflary, 


care 


174 THE PRACTICE OF WORKING SHIPS, 


care muſt be taken not to ſuffer the ſhip to fall off too much: be- 
cauſe the velocity of the ſhip not being ſufficiently kept up (F. 46) 
till the ſhip comes to the wind, it follows that ſhe has loſt a good 
deal of it, before ſhe arrives at the critical part of the evolution, 
where all the ſails ſhake. So that, when the ſhip is at that point, 
the velocity is ſo much diminiſhed, the rudder has not power 
enough to make her double it: on the other hand, the fore-part 
of the ſhip is no longer carried to the wind with the ſame force, 
ſince the veſſel no longer ſhocks the fluid (F. 47) with her firſt 
velocity. 

The mizen is hauled out to help the rudder ; becauſe theſe two 
forces act together in impelling the after-part of the ſhip to lee- 
ward. (F. 40 and 50.) When the helm is a- lee, the ſhip of courſe 
comes head to wind; and continues that circular motion, firſt by 
the effect of the rudder, till the head-way ceaſes, and then by that 
of the mizen, till the other fails take the wind from it. Therefore, 
when the mizen is becalmed by the other ſails, the evolution 
is ſure, as this could not happen if thoſe fails were not taken a- 
back. 

You muſt wait till the ſquare-ſails begin to ſhiver, before let- 
ting go the jib and all the ftayſail-ſheets before the main-maſt ; be- 
cauſe, till that moment, theſe ſails concur to maintain an equili- 
brium with the others, and keep up the ſhip's velocity; ſince it is 
the diſpoſition of the different fails ſet on the different parts of the 
ſhip, which gives her more or leſs way through the water. (F. 46.) 
Theſe however being now the only fails which tend to make the 
ſhip fall off, (F. 31,) ſince they are the only fails full, the others 
being ſhivering, it is abſolutely neceſſary at this moment to ſup- 
preſs that effect, ſince it is contrary to the movement of coming- 
to; the action of the mizen is, bowever, to be preſerved as long 
as poſſible, in order to help the rudder, which, in keeping up the 
movement of rotation of the ſhip, will ſoon make her clear the 
critical point of the evolution. 

Experience teaches that the motion of the ſhip, in coming to 
the wind, at the moment the jib and ſtayſail ſheets are let go, is 
very rapid, provided the other ſails ſhiver ; becauſe the velocity of 
the ſhip, at that motion, is as great as when all the fails were ex- 
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poſed to the impulſion of the wind. Conſequently, the effort of 
the rudder is likewiſe very powerful, (F. 50,) fince the rapidity of 
filing has not diminiſhed. 

The mizen fail is to be braced up ſo far as to join the main- 
ſhrouds to windward ; becauſe in that ſituation it is expoſed as : 
much as it poſſibly can to the wind, and receives conſequently a $1413 
ſtronger and longer impulſion ; and, again, becauſe it is trimmed 7 
as it will remain even after the evolution has been performed. 1 

The mizen- topſail ſhould be braced about as ſoon as it is taken 
a-back, becauſe it will then impel the ſtern to leeward, jointly 
o with the mizen, (F. 44, ) and, by this new diſpoſition, accelerate 
© the evolution: whereas, if it were continued in its firſt ſituation, 1 
ſe it would retard the circular motion of the ſhip, by impelling the 981 | 
y | after-part to windward. ($. 45.) It will alſo, in this ſituation be- > 
it come very uſeful, in moderating the ſtern and lee way of the 
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ſhip. | 7 . 1 © 
w At this ſame time, the weather clue and ſheets of the main-ſail WP |! 
A are hauled up, in order that all may be ready to brace round for 

the other tack. | 
E The main-fails are to be hauled about and filled when the wind is = 
right a-head; becauſe, iſt, at this time the fails on that maſt are be- 2 


* calmed by thoſe of the fore-maſt : aly, ſhould they be left longer 
18 in this ſituation, they would counteract the head-ſails, (5. 37, 38, 
Ie 44, and 45,) which are braced up for the fame tack, and in the 
) ſame manner ; and, finally, becauſe, were it not for this, the fine 
ic of incidence of the wind on them would be continually increaſing 
rs as the ſhip were falling off, which would more and more retard her 
J= bearing away. 

"8 It is, notwithſtanding, not untrue, that the evolution would be 
Z more rapid, if the fails on the main-maſt were filled as ſoon as 
he 
e 


they are taken a-back : becauſe (F. 44) they would impel the 15 
after part of the ſhip to leeward. But this effect of the after- 21 
fails ought not to be attended to, except when the ſhip has loſt her vo 
to velocity, and the rudder its power. Whence it muſt be conclu- 77 
is ded, that the ſhip will always fall off with great celerity as ſoon 36 
of as the main-ſail is hauled, 165 
5 The 4 
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The jib and ſtayſail ſheets are alſo ſhifted at this time, if they 
have not been lowered before; becauſe, if ſooner, they would take 
the wind in again, which muſt not be done before the ſhip has fal- 
len off ſufficiently to clear the direction of the wind. 

The helm is to be righted if the ſhip has loſt her way; becauſe, 
if it were continued a-lee, as in the firſt inſtant, and the ſhip 
ſhould get ſternway, the rudder (F. 58) would oppoſe the evolu- 
tion, which muſt now be finiſhed with ſufficient rapidity by the 
ſole effect of the head-fails, as theſe are now fully expoſed to the 
power of the wind. Great care muſt be taken not to ſlack the 
bow-lines, as is often done by people who at more from cuſtom 
than reflection. 

The head-fails are to be braced about and filled, when the ſhip 
has got over the direction of the wind by 45*, or thereabouts ; 
becauſe, if they were left longer a-back, the motion of the ſhip's 
falling-off would become too rapid and too great. If they are 
braced about briſkly at the time before-mentioned, they may be 
made to ſhiver ; which, by diminiſhing their effect, will moderate 
the great velocity of falling off which the ſhip has acquired, 
(L. 37.) | 

The helm ought to be put a-lee (F. 58) if the ſhip goes a-ſtern, 
to aid her falling off, which is now carried on only by the jib and 
ſtay-fails before the centre of gravity. Thus the ſhip falls off 
moderately, in yielding to the wind by x2* or 20 only, more large 
than if cloſe-hauled ; becauſe the after-ſails, being trimmed ſharp, 
foon bring the ſhip to the wind, and give her head-way. ($. 41.) 
Let it not be forgotten, that the helm ought not to be put a-lee in 
hauling off all, unleſs you judge the ſhip not ſufficiently inclined to 
fall of, which however ſeldom happens when ſhe is come to this 


point. 


THE DEMONSTRATION OF THIS EVOLUTION COMPRE- 
HENDS THE WHOLE PLAY OF THE SAILS AND OF THE 
RUDDER; $0 THAT ALL OTHER DEMONSTRATIONS MIGHT 
BE CONSIDERED AS so MANY COROLLARIES DEDUCED FROM 
IT, 
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ro TACK A SHIP, WITHOUT ENDEAVOURING TO GET TO 
WINDWARD, 


There are circumſtances ſometimes when it is found neceſſary 
to tack, without caring much whether the ſhip loſes to windward. 
For example: When a ſhip is found ſuddenly to be cloſe to the 
land, in the night, or in foggy weather, near a danger, or ſome 
veſſel, which muſt inſtantly be avoided by ſtaying the ſhip, becauſe 
you find yourſelf to windward, and too near the object from which 
you wiſh to recede: in this caſe, when it is neceſſary to deaden 
the ſhip's way, and tack at the ſame time, you muſt ſuddenly put 
the helm hard a-lee; and, in the fame inſtant, let go the jib, fore, 
and ſtay-ſail, ſheets, without touching the bowlines; and great 
care muſt be taken that the effect of the mizen is preſerved as 
much as poſſible. When the ſails begin to ſhiver, the mizen is to 
be hauled quite in the lee-braces; then, if the ſhip takes well the 
wind a-head, the remainder of the operation muſt be executed as 
directed in the preceding caſe; but, if you ſhould miſs ſtays, 
you muſt proceed according to the ſecond method of veering, called 
BOXHAULING. 


DEMONSTRATION, 


It is eaſily conceived, that, in letting go the fore, the jib, and 
ſtayſail, ſheets, the ſhip's head-way will be diminiſhed, (&. 46,) 
while, at the ſame time, almoſt all the forces forward are taken 
away, which might hinder her coming to the wind (F. 31): there- 
fore the ſhip muſt come to it rapidly, by the effect of her after- 
lails, (F. 41,) which are trimmed ſharp, and by the power of the 
helm, (F. 50,) till all the fails ſhake. It is alſo eaſy to conceive, 
that, when the mizen is hauled in the lee-braces, it has a greater 
power to impel the after-part of the ſhip to leeward, and the ſails 
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conſequently to take a-back. So that the ſhip's head-way will the 
ſooner be ſtopped ; and, the fore-ſheet being gone, the fail to 
windward makes a large cavity between the maſts and ſhrouds, 
which very much contributes to ſend the ſhip a- ſtern. Attention 
ought therefore to be paid to catch the inſtant, when the head-way 
ceaſes, to ſhift the helm and aid the ſhip in her evolution; as we 
hinted already. The reaſon this method is not always practiſed. is, 
becauſe the ſhip would loſe a deal of ground in driving to leeward, 
It ought, therefore, never to be uſed but when neceſſity obliges, 
and the veſſel has good way through the water; for, if ſhe has not, 
ſhe will generally miſs ſtays. 


TO TACK A SHIP IN A DANGEROUS ROUGH SEA, WHEN 
HER STAYING 13 DOUBTFUL. | 


Let every thing be got clear and ready; the hands at their pro- 
per ſtations, the fails trimmed fair, and the ſhip ſteered juſt full, 
and cloſe by the wind. Take the advantage of the ſmootheſt time 
when the ſhip has the moſt head-way. The other neceſſary pre- 
cautions are, to haul down the jib, if ſet, and not to put the helm 
a-lee all at once, but to luff the ſhip up by degrees, to ſhake the 
fails, When they ſhake, give theſe orders : — The helm hard a- 
lee ; let go the lee-ſheets forward, but not the lee-braces and fore- 
top bowline, as that uſual practice backs the head-fails too ſoon, 
and tops the ſhip's headway, which ought to continue to give 
power to the helm till the wind is brought a-head, or the ſhip will 
not ftay. Raiſe tacks and ſheets and main-fail haul, when the 
wind is a-point on the weather-bow; this fwings the yards round 
ſharp, that the main tack may be got cloſe down, whilſt the head- 
fails becalm the fore-leech of the main and main-top fails ; while 
the wind, blowing affant on the after-leech of theſe fails, acts 
jointly with the rudder to turn the ſhip's ſtern, fo as to bring her 
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about the right way. When ſhe has fallen off five or fix points, 
let go and haul. 


When a ſhip comes about, ſhe is ſure to have ſternway by the 


time the head-ſails are hauled; therefore, the helm ſhould not then 
be ſhifted a- lee, but ſhould be kept hard a- weather, till her ſtern- 
way ceaſes, The water, acting upon the weather - ſide of the rud- 
der prevents the ſhip falling round off from the wind, which the 
helm, when hard a-lee, occaſions, while the ſternway continues. 
Notice ſhould be made by the compaſs, that the ſhip continues 
coming about till the wind is on the other bow; for, if ſhe ſtops 
with the wind a-head, and her headway is perceiyed to be done, 
the helm ſhould be directly ſhifted to the other fide ; fo that, by 
the ſternway, the water may act upon the rudder and bring her a- 
bout, and then the helm ſhould not be kept a- lee, but directly 
ſhifted and kept hard a-weather till her ſternway ceaſes. For the 
reaſon juſt given, the head-ſails may be hauled as ſoon as poſſible; 
for, the ſhip will be ſure to fall off the faſter and farther in propor- 
tion to her ſternway; fo that the weather-braces ſhquld be tended, 
to prevent the head-yards flying fore and aft, as they will do when 
it blows freſh; and to keep the head-fails ſhivering, that the fore- 
tack may be got cloſe down eaſily, and the ſhip ſtopt the ſooner 
from falling off. Shift the helm a-lee when the fternway ceaſes, 
and the head-ſails may be trimmed ſharp as the ſhip is perceived 
to come-tQ, 


ON TURNING TO WINDWARD IN VERY NARROW CHANNELS, 


At weighing, if the wind is partly acroſs the tide, it will caſt 
the ſhip with her head towards the weather-ſhore, which ſhe may 
be kept clear of, by driving with the fails a-back till the anchor is 
up and ſtowed; and, as the tack towards the weather-ſhore is the 
ſhorteſt, it is prudent to back as near the lee-ſide as poſſible, in 
order to make the firſt board the longer; to get the three top-ſails, 
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jib, ſtay-ſail, and mizen, properly ſet; and to get all ready in time 
for tacking. Make as bold as poſſible with the weather-ſhore, be- 
cauſe on that ſide a ſhip is always ſureſt in coming about; and, in 
caſe of miſſing ſtays, a ſhip may be backed off from the weather- 
ſhore, till ſhe has room to fill and ſet the fails, and get ſufficient 
headway to try her in ſtays again without danger. But, when the 
ſhip is got about, and ſtanding towards the lee-ſhore, it may be 
neceflary to put her in ſtays in good time; becauſe ſhe does not fo 
certainly ſtay when going ſlanting with the tide as when going a- 
croſs it, 

By ſtaying her thus in good time, if ſhe even miſs ſtays, there 
may be room enough to fill and try her the ſecond time, or to uſe 
ſuch means as may prevent her going on ſhore. 

But, when the wind is right againſt the tide, which begins to 

make to windward, be cautious not to weigh the anchor till the 
ſhip ſwings end-on to the tide, and brings the wind ſo far aft, that 
ſhe may be ſteered right againſt the tide till the anchor is up and 
ſtowed, and the fails, with which the ſhip is to work, are all 
ready, 
Faul the wind and get ready for tacking, when you are cloſe o- 
ver to one fide, to gain the whole breadth of the channel for get- 
ting underway. For this purpoſe, let the firſt trip be made as 
ſhort as poſſible, till it is found how the ſhip works upon both 
tacks; and then make longer or ſhorter boards accordingly, but 
take care not to ſtand into an eddy tide on either fide, which has 
often occaſioned ſhips to miſs ſtays and go on ſhore. If a ſhip will 
not ſtay, ſhe muſt be yeered, box-hauled, or club-hauled, 
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OF VEERING. 


TO VEER A SHIP WITHOUT LOSING THE WIND OUT OP 
HER SAILS, 


To execute this evolution both the main-ſail and mizen muſt be 
hauled up, the helm put a- weather, and the mizen top- ſail a ſhiver- 
ing, which will be kept ſo till the wind be right aft, ſuppreſſing 
for that purpoſe the effect of all the ſtayſails abaft the centre of 
gravity. As the ſhip falls off, (which ſhe will do very rapidly,) 
round-in the weather-braces of the ſails on the fore and main maſt, 
keeping them exactly trimmed to the direction of the wind, and 
remembering alſo that the bowlines are not to be ſtarted till the 
ſhip begins to veer. As ſhe falls off, eaſe away the fore-ſheet, 
raiſe the fore-tack, and get aft the weather - ſheet, as the lee one is 
eaſed off; ſo that, when the ſhip is right before the wind, the 
yards will be exactly ſquare. Then ſhift over the jib and ſtayſail 
ſheets; and, the ſhip continuing her evolution, haul on board the 
fore and main tacks, and trim all ſharp fore and aft, remembering 
to haul aft the mizen and mizen- ſtayſail ſheets as ſoon as they will 
take the right way, or when the ſhip's ſtern has a little paſſed the 
direction of the wind. When the wind is on the beam, right the 
helm to moderate the great velocity with which the ſhip comes-to; 
che ſails being trimmed, ſtand on by the wind. 


DEMON- 
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THE PRACTICE OF WORKING $SHIPS, 


DEMONSTRATION. 

The main-fail and mizen are hauled up, and the mizen-topſail 
ſhivered, in order to facilitate the evolution (F. 40 and 41). The 
main-ſail, however, might be excepted from this rule, by letting 
go the main-ſheet (F. 49), and working it like the main-topſail. 
The helm is put a-weather, becauſe, in that fituation, the rudder 
(F. 50) cauſes the ſhip to fall off, or yield to the impulſe of the 
wind, by impelling the after-part of the ſhip to windward with 
ſo much the more velocity, as the power of the head-ſails ex- 
ceeds that of thoſe abaft (5. 47); and, as the rapidity of failing 
increaſes, the effect of the helm augments in the ſame proportion. 
The fails are trimmed to the direction of the wind, as the ſhip 
veers, to increaſe her head-way, and of courſe the power of the 
rudder (F. 58); which, in great evolutions, is the chief mover 
and principal agent of the movement of the ſhip. So that, its ef- 
fects being augmented, the ſhip's circular motion is of courſe ac- 


_ celerated in the ſame ratio; and, if the wind be well followed, e- 


very ſail will be found properly trimmed when the evolution is fi- 
niſhed. Since the fails muſt be kept in a proper ſituation with 
reſpect to the wind, except the mizen topſail, (which, from its ſi- 
tuation on the after-extremity of the ſhip, would retard her veer- 
ing,) the fore-ſheet muſt be caſed off to leeward, and gathered aft 
to windward, but in proportion as the ſhip falls off. It is alſo e- 
vident, for the fame reaſon, that the bowlines muſt not be ſtarted 
till the ſhip begins to veer. When the ſhip is right aft, the jib 
and ftayſail ſheets, which are then becalmed by the ſquare-fails, 
are ſhifted ; becauſe, the ſhip coming to the wind, they are ready 
trimmed, and highly ſerviceable in keeping her under command. 
The mizen is hauled out as ſoon as the ſhip's ſtern has paſſed 


the direction of the wind, to accelerate her coming-tq-(F, 40) ; 


and the fails fore and aft ought to be trimmed ſharp at the ame 
moment, in order to keep to the wind without loſing any time. 
For the above-mentioned reaſons, the main tack is got on board, 
and the ſheet aft, when the wind is on the quarter, 
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To VEER A SHIP THAT HAS LOST HER FORE-MAST. 

Run out the end of a cable or hawſer over the lee-quarter, and 
buoy it up from the ground with empty caſks, &c. in caſe of co- 
ming into ſhoal-water with little wind. This will affiſt the helm 
with ſuch power as to make the ſhip veer and ſteer at pleaſure. 

A ſpare yard or boom, rigged out abaft the mizen-ſhrouds, may 
guy the end of the cable or hawſer mote or leſs on either quarter, 
according as the ſhip may have occafion to fail. It may be eaſily 
thifted from fide to ſide, and guyed out to leeward in proportion 
to the ſhip's griping, to anſwer failing upon both tacks; and, when 
failing before the wind, it may be ſecured over the middle of the 
ſtern, which will rr mu the helm 
either way 
This would likewiſe mch afift deep · laded bad - ſteering ſhips, 
and prevent their broaching-to; to which they are liable in ſpite 
of the beſt helmſmen, often occaſioning them to lie- to, even with 
a fair wind. With a little contrivance, by blocks laſhed to the 
rails on the quarters, to lead the guys fair to the ſteering wheel- 
barrel, it may be made to ſteer a ſhip that has loft her rudder. 
The invention of Capt. Edward Pakenham is, however, far pre- 
ferable for this purpoſe. 


TO VEERK WHEN LYING-TO UNDER A MAIN-$SAIL. 


Advantage muſt be taken of the ſhip's falling off to put the helm 
a-weather, and eaſe away the main-ſheet roundly ; and, when the 
ſhip has fallen off about 305; let go the main bowline, and round- 
in the weather-brace, taking care to keep the ſail fall, When the 
| ſhip 
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ſhip is before the wind, get on board the main tack, and right the 
helm, to moderate her coming-to. | 

If, in the beginning, the ſhip is found difficult to veer, the fore 
ſtayſail may be hoiſted, and the ſheets hauled well aft; but it is to 
be hauled down as ſoon as the ſhip is before the wind, 


DEMONSTRATION. 


Opportunity muſt be taken of the ſhip's falling off, becauſe that 
motion of the ſhip gives her way, and makes her of courſe better 
diſpoſed to gather way. For that reaſon, alſo, the helm is then 
put a-weather, (F. 50, 58,) and the main-ſheet eaſed off roundly, 
(§. 49,) that only that part of the fail which is before the centre of 
gravity of the ſhip may be left to act. The main bowline is kept 
faſt till the ſhip has fallen off 30? at leaſt, and then let go directly, 
becauſe the wind is then more eaſily kept in the fail, the velocity 
of the ſhip increaſed, and conſequently the power of the helm (F. 58) 
and the movement of rotation is alſo accelerated. (F. 16, 17, 
18.) By hauling in the weather-brace, you follow the wind with 
the fail z and, when the wind is right aft, that fail will be found 
ſquare. To trim it, you have but to caſe off the brace, and bring 
the tack on the fame board as you take the wind; an operation 
for which you have full time ſufficient, as, by righting the helm, 
you moderate the velocity with which the ſhip flies to the wind, 
fince, by that action, the effect of the rudder is totally ſup- 
preſſed. 


A SECOND METHOD, 


Make faſt a four-inch rope to the ſlings of the main-yard ; and, 
when the ſhip comes-to, ſo as to ſhiver the main-fail, bring it down 
before the fail to the topſail-ſheet bitts, and let it be hauled tight 
and belayed. Then, as ſoon as ſhe falls off, put the helm a-wea- 
ther, and let go the main ſheet. By theſe means, the lee-part of 
the fail no longer has any power to keep the ſhip to the wind, and 
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the weather- part acting before the centre of gravity will cauſe her 


to veer faſter than by the firſt method; though, in general, the 
firſt method will anſwer the purpoſe. 


TO VEER UNDER BARE POLES, 


The fore-ftayſail muſt, if circumftances will allow it, be 
hoiſted. (F. 31.) But, if that cannot be done, the head-yards are 
to be braced up as ſharp as poſſible, and thoſe abaft pointed to the 
wind. Then, if the ſhip veers, ſhe will ſteer under the maſts and 
ropes only. A number of ſeamen, ſent up and placed Cloſe ro each 
other in the weather fore-ſhrouds, will be found alſo of very great 


TO BOXHAUL A SHIP, OR THE SECOND METHOD OF VEERING., 


In this evolution, the moſt rapid execution is neceſſary. Briſk- 
ly, and at the ſame inſtant, haul up both the main-fail and the 
mizen ; ſhiver the main and mizen topſails ; put the helm hard a- 
lee; raiſe the fore-tack ; let go the head-bowlines, and brace about 
the head-yards ſharp the other way; and let the jib and ſtayſail 
ſheets go in the ſame inſtant. When the ſhip has fallen off go®, 
brace the after-yards ſquare, in order to give the ſhip a little way, 
and to help her (with the rudder, the fituation of which muſt be 
changed) to double the point where all the fails ſhiver ; and, when 
the wind is aft, you will proceed as in the method of « Peering 
without loſing the wind out of the fails.” 

If the circular motion of the ſhip, after ſhe has fallen off go?, 


continues pretty rapid, the filling of the after-ſails, to give the 
B b {tip 


186 THE PRACTICE OF WORKING SHIPS. 


ſhip headway, may be diſpenſed with; becauſe ſhe continues to 
turn by the effect of her helm, which muſt not be ſhifted, (F. 58,) 
ſince the veſſel ſtill continues her ſternway. Therefore, after ha- 
ving veered a few degrees more, the wind will fill all the fails, and 
the ſhip conſequently will have headway. (S. 35 and 43.) Then 
change the ſituation of the rudder, (F. 50,) to bring her before 
the wind, 

In a cafe of abſolute danger, when it might be neceſſary to go 
a- ſtern and fall off more rapidly, put the helm a-lee, brace all the 
fails a- back, obſerving not to brace the after-ſails more than ſquare, 
that they may not counteract the head-fails, which are braced ſharp 
a-back to pay the ſhip's head off; becauſe the effect of the after- 
fails, in this ſituation, is to impel the ſhip abaft in the direction of 
her keel; (F. 36;) which, with thoſe forward, contribute to give 
her freſh ſternway, in order to cauſe the ſhip to veer (&. 58) with 
greater celerity. The jib and fore-topmaſt ſtayſail-ſheets being 
hauled over to windward, will aſſiſt the ſhip in falling-off and go- 
ing a-ſtern. (F. 31.) 

When a ſhip is taken a-back, by bad ſteerage or a ſhift of 
wind, ſhe may ſometimes be brought on the ſame tack again, by 
inſtantly bracing ſharp round the head-ſails, and keeping faſt the 
jib and ftayſail ſheets. One muſt recollect, alſo, the after-ſails 
are not to be touched (F. 45) till the ſhip has ſufficiently fallen 
off; and, when that ſhall be the caſe, trim the ſails and ſtand on 
as before. The rudder is to be uſed, as occaſion may require, ac- 


way. 


DEMONSTRATION. 


This operation ſhould be performed with the greateſt alacrity, 
becauſe it is only practiſed in critical ſituations; ſuch as finding 
the ſhip unexpectecly too near the land, or becauſe the ſhip miſſes 
ſtays. | 

The reaſons for hauling up the main and the mizen ſails, and 
ſhivering the mizen-topſail, having been given before, we have 


only 


cording to F. 50 and 58, whether the ſhip has head or ſtern 
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enly to add, that the reaſun why the main-topſail is ſhivered is, 
that, if it were kept full, it would bring the ſhip to the wind, 
(. 41,) by ſhooting her a-head, ſo that ſhe would almoſt be laid- 
to. If this ſail were braced a-back, more than perfectly ſquare or 
perpendicular to the keel, it would ſtill keep the ſhip to the wind, 
ſince it would be braced the ſame way with the head-ſails. There- 
fore, it would impel the after-part of the ſhip to leeward, (SF. 44,) 
and act conſequently againſt the power of the head-ſails, which 
ought to caule the ſhip to veer rapidly, becauſe they receive the 
wind on their anterior ſurfaces (F. 37 and 38) with a very great 
fine of incidence, It is therefore abſolutely neceſſary to keep 
the after-ſails ſhivering till the ſhip has fallen off go?, or there- 
abouts ; becauſe, then, all the fails are trimmed and ſhivering in 
the ſame direction, ſince the head- ſails were ſuddenly braced ſharp 
a-back, in the beginning, to promote the ſhip's veering; and the 
after-ſails were alſo changed at the fame time, by bracing them by 
little and little to the wind, to keep them ſhivering, as the ſhip 
falls off. If the fails are well worked, they will. all be found 
ſhivering at the ſame time; and then they no longer act on the 
ſhip, which will not double this point by the ſole effect of the 
helm, for the helm was put hard a-lee in the beginning, to heave 
up in the wind with all poſſible expedition; but the ſhip, ſoon 
after getting ſternway, falls off rapidly, both by the effects of her 
ſails, and by that of her rudder, which is well diſpoſed for this 
movement, (F. 58,) but has not always ſufficient force to cauſe 
the ſhip to double the point where all her fails ſhiver ; becauſe the 
wind, being then on her quarter, acts on the whole machine to 
ſend her a-head; ſo that, if one ceaſed working here for a mo- 
ment, the ſhip would be motionleſs for a time, having loſt her 
ſtern way. To put her again in action, and to prevent her from 
driving more than is neceſſary to leeward, fill the after-ſails, 
as mentioned above, to give her headway, in order that, by 
ſhifting the helm, (F. 50,) the wind may be quickly brought 
aft, 

The jib and ſtayſail ſheets are let go, becauſe they tend to draw 
the ſhip a-head. (F. 31.) 


B b 2 Boxhauling 
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Boxhauling is deemed the ſureſt and readieſt way to get a ſhip 
under command of the helm and fails, with the leaſt loſs of ground 
to leeward, when a ſhip refuſes ſtays. The maſters of ſloop- 
rigged veſſels, turning to windward in narrow channels, when 
they want but little to weather a certain point, run up in the wind 
till the headway ceaſes, then they fill again upon the fame tack : 
this they call making a half-board. Thus a ſhip, in boxhauling, 
may be faid to make two balf-boards, firſt running with her head, 
then with her ſtern, up in the wind; by which two motions a ſhip 
rather gains to windward. 


TO CLUBHAUL A SHIP. 


Clubhauling is practiſed when it is expected that a ſhip will re- 
fuſe ſtays upon a lee-ſhore. Place the hands to their ſtations for 
putting the ſhip about, and ſome by the lee- anchor; then put the 
helm down, and if the ſhip make a ſtand before ſhe brings the 
wind a-head, let go the anchor and haul the main-fail, When the 
wind is a-head, eut the cable, and the ſhip will caſt the way re- 
quired,” The after-ſails being full, let go and haul. 


ANOTHER METHOD. 


Bend a hawſer to the kedge-anchor on the lee-bow, and bring 
the end into one of the after-ports, or over the taffarel. Let go 
the anchor, brace up all ſharp the contrary way, put the helm a- 
lee, and haul in briſkly on the hawſer. As ſoon as ſhe gets head- 
way, cut or flip the hawſer, and carry a preſs of fail. 
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OF LYING-TO, &e. 


OF LYING-TO IN FAIR WEATHER, 


Lying-to is the art of diſpoſing the fails in ſuch a manner, that, 
counteracting each other, they render the ſhip as it were, for a 
time, immoveable. 

This is ſeldom practiſed but under the three topfails ; yet it is in- 
different whether the fore or main topſails be braced a-back or 
kept full; becauſe, as theſe two fails have furfaces nearly equal, 
they have nearly the fame power either to ſtop the ſhip's way, or 
to cauſe her to run ahead. When theſe two ſails act together, or 
one againſt the other, one always tends to pay the ſhip's head off, 
and the other to keep her to the wind. (F. 32, 37, 41, and 44.) 
But there are other conſiderations to be attended to, when neceſ- 


fity requires this operation to be practiſed. 


ro LIE-TO ro WINDWARD or A SHIP, so AS NOT ro 
DRIFT NEAR HER. 


The main-topfail muſt be braced ſharp a- back, keeping the fore 
and mizen topfails full; becauſe the wind acts with a very ſmall 
fine of incidence on a fail when full, in compariſon to what it does 
when 
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when braced ſharp a-back : ſo that the fore-topſail, being full, 
draws the ſhip a-head, and the effect of falling off is oppoſed by 
the main and mizen topſails. She will of courſe not fall off 
much; nor will her lee-way be very conſiderable ; for the ſhip is 
well kept to the wind, by the diſpoſition given to her fails, 


TO L1E-TO UNDER THE LEE OF ANOTHER SHIP, 


The fore-topſail ought to be braced ſharp a-back, the main and 
mizen topſails kept full, becauſe theſe two laſt-mentioned fails tend 
to give the ſhip headway, and keep her to the wind: they may be 
aſſiſted by the mizen, which will oppoſe the falling off occaſioned 
by the fore-topſail. Thus, ſhould the ſhip to windward fall off 
violently, or drift too much, you are more ready to veer ſhort 


round, and avoid being boarded ; becauſe the fore-topſail being 


braced ſharp a-back, the impulſe of the wind on it is much greater 
than if it were full; and it is well diſpoſed to veer ne 
ſoon as the power of the other fails is ſuppreſſed. 


TO BRING-TO WITH THE FORE OR MAIN TOPSAILS A-BACK 
TO THE MAST 4 FILLED, 


Either the fore or main topſail muſt be braced ſharp a-back, and 
the lee-bowline hauled up a little: the other two topſails trimmed 
ſharp ; with the mizen hauled out, and the helm a-lee. 

If you bring-to with the fore-topſail to the maſt, the head-yards 


may be only laid ſquare. Then the wind will act obliquely on the 


ſail, and the ſhip will fall off but little, becauſe its effect is in the 
direction 
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direction of the keel from forward aft, and the fails abaft keep the 
ſhip to. The main-topſail may be worked in the ſame manner, if 
you wiſh not to expoſe yourſelf much to the wind. 


DEMONSTRATION. 


It has already been demonſtrated, that if the fore or main top- 
fail be braced ſharp a-back, while the other remains full by the 
wind, the ſhip ſtands as if it were immoveable, for their actions 
are abſolutely contrary with reſpect to the centre of gravity, 
(F 18,) and very nearly equal; therefore, in this ſituation, the 
ſhip can but drive to leeward at the rate of about half a league an 
hour. | . 


TO BRING-TO WITH THE THREE TOPSAILS A-BACK., 


The jib and ſtayſails being hauled down, brace ſharp round at 
once all the fails you wiſh to lie a-back in hauling up the lee-bow- 
lines, the better to expoſe the fails to the action of the wind: haul 
out the mizen, and put the helm hard a-weather. 


DEMONSTRATION. 


The jib and all the ſtayſails are hauled down, becauſe they are 
before the centre of gravity (F.31); and the head-ſails, being 
braced ſharp a-back, have force enough (F. 37) to balance the ef- 
fect of thoſe abaft (F. 44); which, being braced in the fame man- 
ner, receive the wind with the ſame fine of incidence as thoſe for- 
ward, But, as in that ſituation the head-ſails, having more power to 
cauſe the ſhip to fall off (S. 12) than thoſe abaft, being a little be- 
calmed by thoſe forward, have to bring her to the wind, the mien 
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is hauled out ($. 40), and the helm is put a-weather (F. 58), be» 
eauſe the ſhip goes a- ſtern with all the topſails to the maſt, In 
this ſituation, then, the fails, aſſiſted by the rudder, act the one a- 
gainſt the other, and balance reciprocally their effects of ſpringing 
the luff and falling off; and, though the ſhip goes a-ſtern and 
drifts a great deal, ſhe is laid- to; becauſe, in that ſituation, ſhe 
yields but with great difficulty to the impulſe of her fails, on ac- 
count of the reſiſtance of the water (F. 5), oppoſed to the very 
great ſurface of her bottom under the lee. 

If there were occafion to keep the mizen topſail full, it might 
be done with advantage; becauſe the effect of its acting againſt 
the other fails is fo inconſiderable, that it cannot admit of a- com- 
pariſon, as its furface is hardly half that of the main topſail. 

If it be deſired to go a-ſtern without falling off, the head-ſails 
are to be laid ſquare only. 


TO FILI, WHEN LYING-TO WITH THE FORE TOPSAIL TO 
THE MAST\, 


Brail up the mizen, hoiſt the jib and fore-topmaſt ſtayſail, ſhi- 
ver the main and mizen topſails, and, when the ſhip has fallen off 
20* or 305, fill the fore-topſail, which was a-back before, and 
ſtand on. 


DEMONSTRATION, 


The mizen is hauled up, that its effect of keeping the ſhip to 
the wind may ceaſe (F. 40). The jib and fore-topmaſt ſtayſails 
are hoiſted, to help the ſhip in falling off (F. 31). The main and 
mizen topſails are ſhivered, becauſe their effects are contrary 
(F. 41 and 44) to the movement expected from the ſhip. Every 
thing, therefore, which cauſes her keeping to the wind, .ceaſing to 
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act, and all that promotes her falling off now operating, it follows 
that ſhe muſt fall off with a rapidity ſo much the greater, as the 
helm is ſtill a-lee (S. 58). The ſhip goes a-ſtern, fince her head- 
fails are braced a-back, and her after- ſails ſo diſpoſed and ſhivering, 
that, when ſhe has fallen off ſufficiently, the head-ſails fill, and 
you ſtand on directly. 


TO FILL, WHEN LYING-TO WITH THE MAIN-TOPSAIL ro 
HER MAST». 


Brace ſharp and briſkly the fore-topſail a-back ; ſhiver the main 
and mizen topſails ; hoiſt the jib and fore-topmaſt ſtayſails, and 
brail up the mizen, all at the ſame time ; and, when the ſhip has 
fallen off 20 or 30?, fill the fore-topſail, and ſtand on. 

If you are obliged to keep the wind on the ſame tack as that on 
which you are lying-to, you have only to right the helm, fill the 
topſail which is a-back, and trim it ſharp, to continue your 
courſe, | 


DEMONSTRATION. 


The fore-topſail is braced ſharp a-back, in order to cauſe the 
veſſel to fall off more readily, as then it receives a very ſtrong im- 


pulſe from the wind (S. 37). The reſt of the demonſtration will be 
found in the preceding. 


A SECOND METHOD, 


Trim the topſail which was to the maſt, in order to give the 
ſhip way through the water, and be able to tack, or run large, ac- 
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cording as may be found neceſſary. But this method is very te- 
dious, unleſs you mean to heave in ſtays; in which caſe it will be 


A THIRD METHOD. 


Shiver the main and mizen topſail, keeping the fore-topſail full, 
righting the helm, and running up the jib and fore-topmaſt ſtayſail at 
the ſame time. As ſoon as the ſhip has fallen off enough to get head- 
way, fill the after-ſails, and keep the ſhip in the direction you mean 
to follow. It is eaſily ſeen that this method, though the moſt 
common, is not the moſt expeditious, when you have to veer 
conſiderably. 


To FILL, WHEN LYING-=TO WITH ALL THE SAILS TO THE 
MAST., | 


Brail up the mizen, lay the after-yards ſquare, and ſhift the 
helm a-lee. When the ſhip has fallen off ſufficiently to fill the af- 
ter- ſails, thoſe forward are then to be braced about and trimmed 
full alſo, in order to ftand on. 


DEMONSTRATION. 


The mizen is brailed up, becauſe its effeR is to keep the ſhip to 
the wind (F. 40). The after-yards are laid ſquare, becauſe then 
they give the ſhip ſteraway (F. 36), which cauſes her to fall oft, 
fince they increaſe her velocity in the laſt-mentioned direction, the 
helm being a- lee ſo as to turn the ſtern to windward ($.'58). The 
head-fails are braced about and filled at the fame time as the after- 
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ſails are, that the ſhip may not be as it were laid-to, and that ſhe 
may get headway to continue her courſe. 


OF LYING-TO IN A GALE OF WIND. 


To lie-to when it blows hard, keep as cloſe to the wind as 
poſſible under ſome one ſail well trimmed, with the helm laſhed a- 
lee as much as may be requilite for the ſhip ; and, as ſhips com- 
monly bring-to from the ftreſs of contrary winds, care ſhould be 
taken to heave-to under ſuch fail as will leaſt ftrain the ſhip ; be- 
cauſe there are ſome ſhips which lie- to better under the fore-lail 
than the main-fail, others are more eaſy under the main-fail, ſome 
under a mizen, and many veſſels lie-to beſt under a main-ftay- 
fail, 


LYING-=TO UNDER A FORESAIL. 


This is advantageous for veering (&. 32) when you are well to 
windward; but it augments the lee-way, and is more ſubject to 
break the fea on-board, on account of the ſhip's continual falling 


off : becauſe, in that movement, ſhe gathers way by yielding to 


- the impulſe of the gale, and is afterwards recalled to the wind by 


the helm (F. 50); ſo that, in ſpringing the luff, ſhe meets the 
wave which comes from to windward. 
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LYING=TO UNDER A MAINSAIL. 


The ſhip does not, in this ſituation, fall off ſo eaſily as in the 
laſt-mentioned mode, becauſe its effect paſſes abaft the centre of 
gravity of the ſhip ($.41); but it keeps the ſhip more to the 
wind, and conſequently occaſions leſs lee-way. 


LYING-TO UNDER THE MIZEN, 


Under the mizen ſhips keep better to the wind than under any 
other fail, becauſe it is farther abaft the centre of gravity (F. 40) 
than any of the reſt ; conſequently ought to keep the veſſel from 
drifting more than any of the others; but is inconvenient, ſhould 
you have occaſion to veer ſuddenly, 


LTIING-TO UNDER THE MAIN-$STAYSAIL-« 


Under the main-ſtayſail a ſhip will not make fo much lee-way as 
under a fore-fail, becauſe its effort paſſes very near the centre of 
gravity z but it will however cauſe her to drift more (F. 31) than 
the main-ſail (FS. 41): ſo that this mode of lying to is a mean be- 
tween the two others, and is preferable when it blows ſtrong e- 
nough for that fail to ſupport the rolling of the ſhip. It ought 
likewiſe to be preferred, becauſe the ſhip will veer under that ſail, 


the action of which paſſes at a ſmall diſtance from the centre of 
gravity 
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gravity (F. 31), and the power of which overcomes the reſiſtance 
which all ſhips meet from the fluid under their lee; a reſiſtance 
which always gives them a great inclination to fly up in the wind, 
when it blows hard, or when under a heavy preſs of fail, 


LYING-TO UNDER THE FORE, MAIN, AND MIZEN, STAY- 
SAILS, 


All the preceding modes of lying-to have their peculiar faults ; 
but the preferable way is under the fore- ſtayſail, the main-ſtayſail, 
and mizen-ſtayſail ; becauſe, under theſe fails, the ſhip will ſteer 
(F. 46), and is in a better ſituation for veering than under any o- 
ther fail; for, only haul down the mizen-ftayſail, and put the helm 

a-weather; when the two other fails, being before the centre of 


kts (F- 30 and 31,) will cauſe her to fall off; ſhe will then 


ſoon gather way and ſteer eaſily. 

Should the gale continue very hard, and one of theſe ſtayſails be 
blown away, the loſs is not of much conſequence, as the courſes, 
in caſe of an emergency, are ready to ſet; whereas the courſes are 
not ſo readily replaced when loſt. This mode, therefore, appears 
preferable in every reſpect, e whether you wiſh to veer or keep 
your wind ; becauſe, if the ſhip does not ſufficiently keep the 
wind, you may haul out the balanced mizen ($. 40), or take in 
the fore-ſtayſail (F. 3r), or even the main-ſtayſail. One of theſe 
ſtayſails, before the centre of gravity of the ſhip, is ſufficient to 
make her veer as ſoon as the after-ones are ſuppreſſed. There are, 
beſides, theſe following conſiderations for ſo doing: The ſhip will 
carry fail better; becauſe, as the centre of effort of thoſe on her 
is very low, ſhe drifts leſs, holds a better wind, and goes faſter 
through the water (F. 25 and 46); and theſe three or four fails 


are 


* Should the ſea run too high for the lower fiayſails to keep the ſhip ſteady, a 
cloſe-reeſed main-topſail (particularly if it has four reefs in it to come cloſe down to 
the cap) will be found to anſwer the purpoſe admirably, 
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are ſo fituated as to give the whole body of the ſhip'play, which 
by itſelf work it from aft forward. 


DEMONSTRATION, 


The object of lying-to being to keep to windward as much as 
poſſible, when foul winds and tempeſtuous weather prevent you 
from purſuing your courſe, it follows, as much fail ſhould be car- 
ried as is conſiſtent with ſafety ; and, as you are often unable to 
ſet more than one fail, it is trimmed ſharp, that the ſhip may keep 
her wind as much as poſſible. It is likewiſe for this reaſon that 
the helm is at the ſame time put a- lee; becauſe the ſhip, having 
but very little way, (&. 46,) falls off, by yielding from time to time 
to the impulſe of the wind, which unceaſingly acts on her; but, 
as ſoon as ſhe has fallen off, ſhe is brought-to again by the effect 


of the rudder ($. 50), which muſt act upon her if the water has 


the ſmalleſt power upon it. 

The ſame happens in lying-to under the three ſtayſails, (though 
the ſhip makes more headway under any other fail,) becauſe the 
effect of theſe ſails is better diſtributed (F. 46) than when one on- 
ly is ſet; notwithſtanding they have not power enough to procure 
the ſhip much velocity, nor to make her ſteer properly : the helm 
is therefore put a- lee as in lying-to under any other fail. It is al- 
ways more adyantageous to keep the ſhip under way and lively, than 
to let her lie, at the mercy of the wind and waves, 

When the wind is ſo violent that no fail can be carried, you 
lie-to a-try; that is to ſay, under bare poles and ropes, which 
ſerve inſtead of fails, and laſh the helm a-lee as uſual. 
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OF SOUNDING IN FAIR WEATHER, WHETHER CLOSE-HAULED 
OR GOING LARGE. 


CLOSE-HAULED, 


If cloſe-hauled, brail up the mizen and mizen-ſtayfail, let go the 
main-ſheet that the ſail may ſhiver, put the helm a-lee, and back 
the mizen-topſail by bracing it ſquare. The head-ſails, as well as 
the jib and ſtayſails, are to be kept in their firſt ſituation; recol- 
lecting to haul tight and belay the lee-braces. When the ſhip has 
nearly loſt her headway, though continuing ſtill to come to the wind, 
you catch that moment to heave the lead, and it is to be hauled in 
again with all poſſible diſpatch. To fill again, haul aft the main- 
ſheet, trim the mizen-topſail, and right the helm. 


GOING LARGE, 


In going large, you have only to put the helm a-lee, to brail up 
the mizen, and to belay the lee-braces quite tight, to prevent the 
yards having too much play when the ſails are ſhivering. It is 
impoſſible to tack in this ſituation, as the jib and head-fails are al- 
ways in action (F. 31); and the ſquare-ſails, ſoon coming to 
ſhake, on account of their ſheets not being tacked, they loſe all 
their power, and the ſhip is ſoon at a ſtand. 


DEMONSTRATION, 


The mizen and mizen-ſtayſail are brailed up, becauſe their ef- 
fet to bring the ſhip to the wind would be too powerful (F. 40). 
For the ſame reaſon, the main-ſheet is let go (F. 41), though there 
is another reaſon for it, which is, that it deſtroys the equilibrium 
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that exiſted between the fails forward and the fails aft (F. 46 and 
49); whence the rapidity of failing is diminiſhed, as well as the 
effect of the helm, which acted (F. 50) to bring the ſhip to the 
wind, while at the ſame time it oppoſes her velocity (F. 59). The 
mizen- topſail is braced a-back, to impel the ſhip a-ſtern in the di- 
rection of her length (F. 36); ſo that her headway, being now 
much diminiſhed, the ſhip, by the effect of the rudder, ranges to 
the wind ſo far as to ſhake the main-topſail and the fails on the 
foremaſt, which, to that very moment, had acted to keep up the 
celerity of failing (F. 32 and 41). But, as the effect of the rud- 
der is very faint, fince the velocity of the ſhip is greatly diminiſh- 
ed ($. 58) when the fails have loſt their action, the ſhip muſt ſtop, 
and is not able to come ſufficiently to the wind, to bring her a- 
bout, becauſe the jib and ſtayſail ſheets, being hauled aft, oppoſe the 
effect of the helm; fo that ſhe reſts, as it were, motionleſs for an 
inſtant, which muſt be ſeized to throw the lead with the greateft 
diſpatch ; becauſe, ſhould the ſhip fall off by the effect of her jib 
and ſtayſail, which are the only ones in action, the other fails 
might ſuddenly fill and give her headway, which would prevent 
you from getting ſoundings, were you too dilatory in throwing the 
lead, Whether you do or do not find any bottom, haul in your 
line as faſt as poſſible, and ſeize the opportunity of the ſhip's falling 
off to fill and ſtand on again. 

If the ſhip, in fpite of the diſpoſition given her, ſhould come 
head to wind, (which could only happen from her having pre- 
ſerved ſome velacity,) the helm muſt be kept a- lee, but the head- 
Gils ſhould quickly be laid ſquare, and the jib and ſtayſails hauled 
down; then the ſhip will ſoon after be found to veer. 


ANOTHER METHOD PREFERABLE TO THE FORMER, 


GOING LARGE. 


Brace the head-fails ſquare, haul down the jib and ſtayſails, with- 
out ftirring the after-fails, and put the helm a-lee. While the 
ſhip has ſtill a little headway, heave the lead from the place where 


you 
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you haul it in; that lead will go firſt a little a- ſtern; but the ſhip, 
being head to wind, will ſoon herſelf go a-ftern right upon the 
line; and, as the helm is a-lee, the ſhip eaſily veers. But, if you 
wiſh to keep her to longer, right the helm and haul the mizen out, 
to prevent the ſhip's falling off. 

If you have ſtudding-fails ſet, they muſt be hauled down, par- 
ticularly the lower ones ; becauſe, ſhould the wind take them a- 
back, their power on the boom might bring the ſhip round entire- 
ly; for, they a& on a lever without the ſhip, the fulcrum of which 
is on the outſide of the veſſel before the centre of gravity. If, 
however, the helm is continued a-lee till the ſhip falls off, ſhe will 
not come about, becauſe then the veſſel goes a- ſtern with great 
velocity, and the rudder acts powerfully to make her veer; but the 
fact is, that the ſhip will go a great deal fternway, and continue ſo 


much longer. 


CLOSE=-HAULED, 


If cloſe-hauled, or a very little from the wind, the helm is to 
be put a-lee; and, the inſtant the fails are taken a-back, the head- 
fails are to be filled by briſkly bracing them ſquare, without wait- 
ing for the wind being right a-head ; then, a little before the ſhip 
has loft her way, heave the lead from the place where you haul it 
in, and then proceed as before. 
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ON SHIPS DRIVING. 


When it happens that there is not ſufficient room to work in a 
tide's way, through a crowd of ſhips, or in a narrow channel, but 
that a ſhip muſt drive by the help of the tide, it may be done, pro- 
vided the tide be ſtrong enough, in proportion to the wind. This 
art conſiſts of keeping the ſhip in a fair way, by a management of | 
the rudder and the fails. | 


TO DRIVE TO WINDWARD, WHEN THE WIND 1$ AGAINST 
THE TIDE. 


If the channel is ſufficiently broad, the ſhip ſhould be drifted 
broad-fide to the wind, as the tide will then have the greateſt pow- 
er on her; and, could the ſhip be backed a- ſtern or ſhot a-head at 
pleaſure, ſhe might be kept drifting upon the ſame tack with ſafety ; 
but ſhips in a tide's way can never be backed ſo far a- ſtern as they 
will ſhoot a-head. At the firſt of a ſtern-board a ſhip will go 
briſkly a-ſtern, but will ſoon fall off, and drift with the wind abaft 
the beam, forging a-head ; for this reaſon ſhe muſt be drifted with 
the helm a-lee. It follows, as a ſhip will ſhoot more a-head than 
ſhe can be backed a- ſtern, that ſhe will at length arrive at the 
oppoſite ſhore, when ſhe muſt be ſtayed or veered, and drifted 
upon the other tack, If ſhe is to be ſtayed, (which is preferable, 


becauſe 
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becauſe leſs drift will be loſt by it,) let the fails be filled in time, 
to give the ſhip ſufficient headway to bring her about ; then put 
the helm a-lec. Should ſhe come about, the fails and helm, ha- 
ving now a proper poſition for a tern-board upon the other tack, 
need not be touched till her ſternway ceaſes, when the helm muſt 
be ſhifted a-lee ; but, ſhould the ſhip refuſe ſtays, then brace ſharp 
round the head-yards, and boxhaul her, by which method ſhe will 
loſe much leſs drift than by veering. 

If the ſhip, now drifting broad-ſide, is approaching a narrow 
channel, where drifting in this poſition, ſhe muſt be veered and 
dropped ſtemming the tide, ftern foremoſt. In this caſe, that the 
drift may be as much as poſſible, it will be neceſſary to take in 
fail, and reduce the ſhip's headway till ſhe has only ſteerage-way 
left; thus a veſſel may be dropped through a fleet of ſhips at an- 
chor without danger. 


TO DRIVE, WHEN THE WIND is ACROSS THE TIDE. 


Should the wind be a little acroſs the tide, a ſhip may be eaſily 
drifted in the fair way, with her head towards the weather-ſhoxe ; 
for thus it will be found that ſhe can be backed and filled at plea- 
ſyre, and generally be drifted with the fails ſhivering, in which 
poſition they oppoſe leaſt power to prevent the drift. 

It frequently happens in ſerpentine rivers that the tide ſets 
acroſs; in this caſe the ſhip muſt be drifted with her head to the 
ſide from which the tide ſets. Theſe ſets are beſt diſcovered by 


_ obſerving the opening or ſhutting of two objects inthe direction of 
the channel. 
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ON BENDING SAILS, 


TO BEND A COURSE IN FAIR WEATHER, 


Stretch the ſail a-thwart the deck, the ſtarboard-fide of the fail 
to the ſtarboard-fide, the larboard to the larboard-ſide; then bend 
yard-ropes to the ear-ring cringles, and make faſt the head ear- 
rings a few feet up upon the yard-ropes. The bunt-lines, leech- 
lines, clue-garnets, and all the geer bent, make faſt a rope-band to 
each bunt-line and leech-line leg, that the men may be enabled to 
catch the head of the fail from the yard. Now man well the yard- 
ropes, bunt-lines, leech- lines, and clue-garnets, and run the fail 
up to the yard. The fail aloft, ſend the hands up to bring it to, 
and let them haul out the weather ear-ring firſt, then the lee ; and, 
if it is a new fail, let them ride the head-rope to ſtretch it. The 
fail being hauled ſquare out upon the yard, make faſt the rope- 
bands, keeping the head of the fail well upon the yard. 


TO BEND A TOPSAIL IN FAIR WEATHER. 


Overhaul the leeches of the ſail, put in the ear-rings, bend the 
bowline- legs, lay out the clues, and open them if neceſſary, and 
make 
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make the fail up ſnug again; then round down upon the lee top- 
fail-baliards till the weather fly-block is high enough to bring the 
fail up over the guard- iron: then rack the tie over to the weather- 
rigging. Now pile the fail upon Qlings, with the lee- ſide upper- 
moſt ; hook on the topſail-haliards, and run the topſail up into the 
top; then ſtretch the fail round the fore-part of the top, bend the 
jeer, and make faſt the head ear-rings a few feet up upon the reef- 
tackle pendents, with a rope-band or two to each bunt-line leg. 
The jeer being bent, man the reef-tackles, bunt-lines, and clue- 
lines, and haul out the fail. Now let the hands lay out upon the 
yard, and haul out the weather ear-rings firſt ; then haul out to lee- 
ward, and eaſe off to windward till the fail is ſquare, when make 


faſt the rope-bands, keeping the head of the fail well up upon the 


yard. 
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UPON SETTING AND TAKING IN SAILS IN 
BLOWING WEATHER, 


TO SET A MAINSAIL, 


Before the fail is looſed, let the double block of a tackle be made 
Faſt to the weather-clue, and the ſingle block be hooked low down 
upon the cheſs-tree, and the fall led aft. Then man well the main 
tack and fall at the ſame time; and, when the fail is looſed, eaſe 
away the weather clue-garnet, let go the bunt-lines and leech-lines, 
bowſe down upon the tackle, and take in the main-tack : the main- 
tack being down, haul aft the ſheet, brace up the yard, and haul 
the main-bowline. 


TO SET A FORESAIL, 


A foreſail is ſet after the ſame manner as a mainſail ; but, as the 
fore-tacks generally lead double, they are a ſufficient purchaſe with- 
out the aid of a tackle to the weather-clue. 


TO SET A TOPSAIL, 


Let a tackle be in readineſs to clap on either ſheet, as may be 
required. Firſt, man the lee-ſheet ; and, the fail being looſed, eaſe 
down 
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down the bunt-lines and weather clue-line, and haul home the lee- 
ſheet ; then haul home the weather-ſheet, hoiſt the ſail, and brace 
up as required. 

Should the wind be quartering, the lower and topſail yards ſhould 
be braced well into the wind, before the ſail is ſheeted home. 


TO TAKE IN A COURSE, 


Man well the weather clue-garnet, eaſe off the tack and bowline, 
and run it up; chen man the lee clue- garnet, bunt. lines, leech- lines, 
and weather-bracez and, being all ready, eaſe away the ſheet, 
haul up the clue-garnet, bunt-Iines, and leech-Tines, and round-in 
the weather-brace, till the yard is pointed to the wind. Then 
haul tight the truſſes, braces, lifts, and rolling tackle, and let the 
hands furl the fail. | 


TO TAKE IN THE FORESAIL IN THE TIME OF VEERING. 


When the ſhip begins to veer, the yard being kept braced ſharp 
up, let go the tack and bowline, and haul up the weather clue- 
garnet. When the ſhip is nearly before the wind, the bunt and 
leech lines, and the other clue-garnet, may be hauled up ; and, if 
the ſituation admits of it, and occaſion requires, the ſhip may 
be ſteered with the wind on the quarter, till the fail is ſe- 
cured, 
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TO TAKE IN A TOPSAIL, 


There are many opinions upon the beſt mode of performing 
this. Some approve of clueing up to windward firſt, and others 
to leeward. If the weather- ſide is to be clued up firſt, the wea- 
ther-brace muſt be rounded well in, and the yard got cloſe down 
upon the lifts, otherwiſe the lee-rigging will be in danger of be- 
ing carried away by the great preſſure of the lee yard-arm. If the 
weather-brace can be rounded well in, and the yard be got cloſe 
down, it will be beſt to clue up to windward firſt, for thus the 
fail may be taken in without a ſhake; but, if the weather-brace 
cannot be hauled in to eaſe the yard off the lee-rigging, recourſe 
muſt be had to clueing up to leeward firſt. In this caſe, it will be 
beſt, if hands can be ſpared, to man both the clue-lines, bunt- 
lines, and weather-brace, at the ſame time; thus, when the lee- 
ſheet is eaſed off, the weather-brace may be hauled in with eaſe, 
and the yard laid to the wind ; and, when the lee clue-line is half up, 
eaſe off the weather-ſheet, and run up the weather clue-line ; then 
haul tight the lee-brace, bowſe tight the rolling-tackle, and furl 
the fail. 


TO TAKE IN A JIB. 


Man well the down-haul, let go the haliards, eaſe off the ſheet, 
and haul down briſkly ; and, when the fail is cloſe down, eaſe away 
the out-haul, and haul the fail in to the bowſprit-cap ; then let it 
be ſtowed away in the fore-ſtayſail netting. 
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TO HAUL IN A LOWER STUDDING-SAIL., 


To haul in a lower ſtudding- ſail, blowing freſh, lead one of the 


ſheets clear aft, and man it well; then lower away briſkly the out- 
er haliards, to ſpill the ſail; eaſe off the tack, run in upon the 
ſheet, and lower away the inner haliards as required, 


TO HAUL DOWN A TOPMAST STUDDIRG-SAIL. 


Man well the deck-ſheet and down-haul, eaſe off the yard- 


ſheet, and haul the yard cloſe out to the tack-block; then eaſe 
away the tack ; and haul down both upon the deck-ſheet and down- 
haul, | 


TO BRAIL UP AND HAUL DOWN A MAIN-TOPMAST STAY 
SAIL, 


Man well the lee-brail and down-haul, having a few hands to 
gather in the lack of the weather-brail ; then let go the haliards, 
eaſe off the ſheet, and haul down and brail up as briſkly as poſ- 
ſible. When the fail is down, let go the tack, and ſtop the fail 
over to the lee fore-rigging. 
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TO BRAIL UP A MIZEN., 


Man well the lee-brails, and in particular the throat-brails, 
which ſhould have a whip-purchaſe ; caſe off the mizen-ſheet, and 
brail up briſkly, taking in at the ſame time the flack of the wea- 
ther-brail. After the fail is hauled up, ſtop its foot by paſling the 
gaſket round to leeward, which will ſpill it. 


TO TAKE IN A TOPGALLANT-SAIL, 


The lee-ſheet muſt be ſtarted firſt; for, if the weather-ſheet is 
fuſt caſed off, the yard will fly fore-and-aft, 


TO UNBEND A COURSE, 


Firſt furl the ſail, then caſt off the rope-bands, and make them 


faſt round the fail, clear of the gaſkets. When the rope-bands 
are all off, eaſe off the lee ear- ting, and lower down the faif ; and, 
when the people upon deck have got hold of the lec-part * fail, 
caſe away the weather ear- ring. 


10 
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TO UK BEN D A rorsAIL. 


Firſt caſt off the points of the reefs, keeping faſt the ear - rings; 
then furl the fail, and caft off the rope- bands, which make faſt 
round the fail dear of the gaſkets. After this, caſt off the lee 
etr-rings, and haul the lee- ſide of the ſail into the top; then faul 
in the weather-fide. Now unbend the reef-tackle pendents, bunt- 
lines, and bowfines ; bight the fail ſnugly up together; and ſend it 


down by the olew-lines to windward or leeward, as moſt conve- 


nient, 


ON SCUDDING OR BEARING AWAY IN A STORM, 


When the waves run high, and ſudden neceſſity requires to bear 
away, it ſhould be conſidered that the lower fails forward, which 
the ſhip may be veered under when ſhe comes before the wind, 
may be becalmed by the height of the waves breaking violently 
againſt the ſtern; and that therefore a cloſe-reefed main-topfail 
ſhould be ſet to catch the wind, becauſe it is a loftier ſail, and may 
always be kept drawing full above the waves. This increaſes the 
ſhip's headway ſo much, that the waves will not ſtrike her abaft 
with ſo great a velocity as when her headway is leſs. 

Hence it follows, that, when going to ſcud before high waves, 
the cloſe-reefed main-topſail ſhould be the laſt ſquare-ſail taken-in 
in a labourſome ſhip, 
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OF A SHIP OVERSET ON HER $IDE, 


A common but not always a certain method to recover ſhips 
from this dangerous ſituation, is to cut away the maſts : however, 
as this expenſive method may fail, ſtopwaters only, on the lee- 
quarter at ſea, may cauſe the ſhip to veer; or, where there is 
ground, an anchor or anchors, dropped from the lee-bow, may bring 


the wind a-head, and take the ſails a. back, ſo as to caſt the ſhip on 


the other tack, and bring her upright, 
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ON CHASING, 


A veſſel that chaſes another ought to have the advantage of ſail- 
ing. We ſhall therefore ſuppoſe this to be the caſe ; becauſe, were 
the ſhip chaſed as good a ſailer as the chaſer, ſhe never could come 
up with her, if they manceuvred equally and at the ſame time. 
It is then uſeleſs to chaſe a ſhip over which you have not the ſupe- 
riority in ſailing, unleſs it be found that ſhe does not know how to 
take the benefit of her equality, 

To know if your ſhip fails quicker than your adverſary, you muſt 
get on the ſame tack, under the ſame fails, and keep the ſame 
_ courſe with the veſſel you wiſh to chaſe, and ſet her exactly with a 
compaſs, If you fail beſt, the chaſe will ſoon be drawn a point 
more aft ; but, if ſhe has the advantage, you will in a ſhort time 
bring her a point farther forward: if you fail equally, ſhe will re- 
main on the point you ſet her at firſt, 


TO CHASE A SHIP WHICH IS TO WINDWARD, AND TO JoIN 
HER IN THE SHORTEST METHOD. 


When the chaſer is to leeward of the veſſel he means to purſue, 
be ought to run on the ſame tack as the enemy, till he brings her to 
| bear 
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bear exactly perpendicular to his courſe, if he has not however 
already paſſed that point: then tack and continue the ſecond board 
till he brings the chaſe again perpendicular to the direction on 
which he is ſtanding by the wind, and he muſt then heave about 
again; always continuing the ſame manceuvre, by tacking every 
time he brings the chaſe perpendicular to his courſe on either 
board, In this manner, the chaſer will, by the ſuperiority only 
of his ſailing, join the other by-the ſhorteſt method. 


DEMONSTRATION. 


FIGURE 20. 


p A. . ˙ Ä ˙ 


When the ſhip & (fi. 20) chaſes the ſhip 8, which is three 
Teagues to windward, x having one-fourth of advantage in 
failing, the chaſer is not to tack tilf he reeches the point c; 
becauſe then the ſhip B will be right on his beam at the point v. 
He then runs on the tack c E, till he brings the chaſe again per- 
pendicular to his courſe at the point x. The ſhip: A is to continue 
working thus every time ſhe brings the veſſel x right a-breaft of 
her, whether the chaſe continues on the ſame tack or not; and thus 
the chaſer will join the other at H, ſo that ſhe will be able neither 
to change her courſe nor fly from him. 

You continue on the ſame tack as the enemy, when firſt ſeen, in 
order to loſe no time ; becauſe you will always bring the ſhip you 
are in chaſe of right on your beam, when you have a ſuperiority 
of ſailing, whatever may be the track ſhe is on, provided you are 
careful not to paſs that point; but, if perchance you ſhould, yor 
ee * 
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The chaſer heaves about as ſoon as the veſſel he is in purſuit of is 
on his beam; becauſe ſhe is, at this time, at the ſhorteſt poſſible 
diſtance, if he chaſes on the ſame tack and ſteers the ſame courſe 
with the veſſel chaſed. If the chaſer runs on a different tack from 
the veſſel chaſed, he is ſtill to tack when the latter is on his beam, 
becauſe the diſtance is the leaſt poſſible between them on the dif- 
ferent boards they hold. 

This mode is preferable to all others, it not only being the 
ſhorteſt, but becauſe you force the cbaſe to fly from you cloſe upon 
a wind, preſſing her mare and more ſrom the leeward, by never 
paſſing the point at which the diſtance between the two veſſels, in 
plying to windward, is the ſhorteſt poſſible. 


OBSERVATIONS FOR THE SHIP TO WINDWARD, WHICH 13 
CHASED. 


The weather-ſhip, which flies, will always be joined by the 


chaſer, ſince it is granted that ſhe does not fail ſo well as the pur- 
ſuing veſſel. It is therefore her advantage conſtantly to keep one 
courſe without loſing time to heave about, as tacking cannot be 
ſo favourable to her as to her adverſary, whoſe failing is ſupe- 
rior. 

If the chaſer ſhould miſtakingly ſtand on a long way, and tack 
in the wake of the chaſe, the beſt thing ſhe can do is to heave-in 
ſtays, and paſs to windward of him on the other tack, unleſs you 
ſuppoſe your veſſel would have a large ſuperiority. If the chaſer 
perſiſts in tacking in the wake of the other ſhip, the chaſe will be 


very much prolonged. 
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TO CHASE A SHIP WHICH IS TO LEEWARD. 


When to windward of a veſſel you wiſh to chaſe, keep the ſhip 
away, to cut her off; and, ſteering continually on that courſe, you 
come at laſt together at the point where the courſes run by the two 
veſſels interſecting each other. This will be exactly executed by 
the chaſing-ſhip, if, in the courſe ſhe has choſen, ſhe conſtantly 
keeps chaſe on the ſame degree of the compaſs as at the beginning 
of the purſuit. This principle applies equally to all the courſes 
which the retreating ſhip ſteers ; for over-taking can only be ob- 
tained by keeping on a ſtrait line, which is the ſhorteſt poſſible that 
can be drawn between any two points. 

If you take another courſe than that which keeps you in the ſame 
point of bearing you were in with reſpect to the veſſel purſued, at 
the beginning of the chaſe, you would fail, by being either too 
far a-head or too far a- ſtern; that is to ſay, if the chaſer keeps his 
wind too cloſe, he will be too much a-head, and conſequently pro- 
long the chaſe ; and, if he keeps too much away, he will be too 
far a-ftern, Theſe are the only two conſiderations to be made for 
the performance of this manœuvre; conſiderations which are ea- 
ſily obſerved, and corrected with an azimuth-compaſs ; for, when 
you ſee that at the end of a certain time you bring the chaſe more 
aft than her firſt point of bearing, it is evident you keep your wind 
too much; if, on the contrary, you draw her forward, it is a proof 
that you keep too much away. Theſe errors are eaſily corrected, 
by ſteering, for the firſt caſe, ſo as to ſee that the chaſe is always 
kept exactly on the ſame degree of the compaſs; and, for the ſe- 
cond, you keep your wind a little more, till you ſee that you reſt 
on the ſame point of bearing with reſpe to one another. Then, 
it is evident, you chaſe by the ſhorteſt and moſt certain method, 
fince you reach the chaſe, in running on a ſtrait line. 


OBSERVATIONS 
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OBSERVATIONS FOR THE SHIP TO LEEWARD, WHICH Is 
CHASED, 


She ought to run on the courſe that will carry her moſt immedi- 
ately from the chaſer. Some veſſels have more advantage in going 
large than others; ſome with the wind right aft; and others, a- 
gain, are to be found which go beſt cloſe-hauled. So that atten- 
tion ſhould be paid to the known qualities of a ſhip, in order 
to take the moſt advantageous and convenient directions capable to 
effect a retreat. It is, however, nearly certain, that, if the chaſe 
does not fail at leaſt at an equal rate with the chaſer, whatever ma- 
nceuvre ſhe may practiſe, ſhe will at length be overtaken by a ſkil- 
ful chaſer adhering to principles. 


FF OF 
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OF BOARDING. 


Boarding is the art of approaching the ſhip of an enemy fo near, 
that you can eaſily, and in ſpite of him, throw on board the grap- 
lings, which are fixed on the lower yard-arms, at the forecaſtle, 
gangways, &c. for the purpoſe of being thrown into the enemy's 
ſhip, as ſoon as along-ſide, in order to confine the veſſels toge- 
ther, and give the people an opportunity of getting on board, to 
carry the adverſe ſhip ſword in hand. 


TO BOARD TO WINDWARD, OR TO AVOID BEING BOARDED. 


If it be deſired to board a ſhip which keeps her wind under an. 
eaſy ſail; or that does nor ſhorten ſail, but over which the board- 
ing veſſel has the advantage of failing; ſhe muſt get on the wea- 
ther- quarter of the ſhip ſhe means to board, within half a piſtol- 
ſhot. She ſhould then begin the action, and continue it with vi- 
vacity, to cover her manceuvre by the ſmoke of the cannon and 
muſquetry of both ſhips ; then, under the cover of this cloud, let. 
her make more fail if ſhe has not way enough, in order to aug- 


ment the velocity of the ſhip and the rapidity of her movements, 
that 
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that ſhe may more readily lay on board her enemy, on the weather- 
ſide, either exactly a- breaſt or a little abaft. This is very eaſily 
executed, by edging down ſuddenly upon her; ſo, however, as not 
to be raked by the enemy's fire, The ſhip boarded by this ma- 
neeuvre can hardly ſuſpe& the deſign but at the moment when, or 
very little before, the grapnels will be on board of her. In this 
ſituation the boarded veſſel has but one doubtful expedient to try, 
and which even will be of no ſervice if the boarder obſerves her 
well. For, the moment ſhe braces ſharp a- back her head-fails, to 
cauſe the ſhip's falling off, ($. 37,) and ſquares thoſe aft (F. 36) 
to give her ſternway, the boarder has only to perform briſkly the 
fame manceuvre, and they will then be both as near for boarding as 
before, provided the boarding-ſhip feels quickly the impulſe of her 
fails and helm, which ought to be put a-weather (F. 50) and kept 
ſo till the ſhip's headway ceaſes, when it is to be put a-lee (F. 58) 
to affiſt her in falling off, in manceuvring as in boxhauling, in 
order to board the enemy to leeward; for, the boarder ought to 
be on the quarter of the other ; fince, at the moment the two 
ſhips were right before the wind, ſhe who was directly to wind- 
ward, and wiſhed to board, had only to continue her moyement of 
rotation, and render her velocity equal to that of her adverſary, by 
ſhortening ſail in order not to paſs her. If, therefore, the circu- 
lar motion is kept up by the boarder, which at firſt cauſed him to fall 
off, and now brings him to the wind on the other tack, he will join 
the enemy to lee ward; for, it is evident that, if this motion of 
turning be more rapid than that of the ſhip which wiſhes to avoid 
boarding, the boarder will cloſe her before ſhe can range to the 
wind on the other tack, ſince the boarder comes round with great- 
er celerity. However, if the ſhip which fears boarding was preſſ- 
ed thus cloſely, ſhe could make no other attempt than to throw 
once more all her ſails to the maſt, by bracing them only perpendi- 
cular to the keel to give her ſternway, (F. 36,) and putting the 
helm a-weather, to keep her to the wind, as ſoon as her headway 
ceaſes ; (&. 58;) obſerving that, ſhe being to windward, this ma- 
nceuvre may cauſe her to drive on the boarder, as he is then watch- 
ing for her under her lee. As there is no other refource, neceffity 
obliges her to this expedient; becauſe, if the ſhip which is attack- 
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ed could go a- ſtern with ſufficient velocity, ſhe might let the 
boarder paſs a-head, veer under his ſtern, and rake him, if he is 
not as quick as the other to foreſee this manceuvre, and as nimble 
in manceuvring in the ſame manner as the enemy's ſhip: becauſe, 
the great velocity with which he comes to the wind and goes a- 
head, (his fails being till full,) puts him in this bad ſituation, 
which may prevent his perſiſting in the inclination of boarding. 
It is however very clear that the boarder will attain his purpoſe, 
if he takes care to throw all his fails a-back at the ſame time 
as the ſhip to windward; becauſe, the attacked ſhip dropping 
to leeward, and having ſternway firſt, approaches a little the 
boarder, who has ftill preſerved his poſition on the quarter, and 
longer kept his luff, by having gone a- ſtern ſomewhat later than 
the weather-ſhip. It muſt be farther obſerved, that when the two 
ſhips are right before the wind, if the veſſel which fears boarding 
moves quicker to the wind than the one which attacks, ſhe will 
avoid it, as the retreating ſhip will be cloſe to the wind before 
the other, and able to get a-head of her by making all fail to 
keep her wind, or to heave in ſtays and get upon the other 
tack, But, it muſt be conſidered that this laſt movement is 
diſadvantageous; as, by ſo doing, it will preſent the ſtern to a ſhip, 
which no doubt will take advantage of that ſituation, and rake 
her; which might be more deſtructive than a well-oppoſed attack 
by boarding. 

There is, however, no doubt that if the ſhip inclined to board 
ſails better than the other, it will always be in her power to execute 
that deſign, if ſhe is manceuvred as the ſhip which flies. 


TO BOARD TO LEEWARD, WHEN CLOSE TO THE WIND, OR 
TO AVOID BEING BOARDED. 

In order to execute this manceuvre, the boarder is to come with- 

in piſtol-ſhot, cloſe in the wake, or, at moſt, to the weather-quar- 


ter, 
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ter, of the ſhip he means to attack; taking care to continue ſteer- 
ing ſo as not to be raked by any of the guns which belong to the 
quarter he ſtands on. Then, to come up with his adverſary, he 
muſt edge away a little, and range round aft, ſo cloſe upon the 
enemy's lee-quarter, that his cat-head may almoſt touch her quar- 
ter-gallery. Now, when you have ſhot ſufficiently a-head, your 
ſhip being parallel to your adverſary's, ſo as to bring your forecaſtle 
a-breaſt of your enemy's mainmaſt, the mizen and mizen-ſtayfail 
ſheets are to be hauled well aft, the helm put hard a-lee, and the 
head-ſheets let fly; then, your ſhip, coming rapidly to the wind, 
($- 40, 50, and 51,) ſhivers her fails, and cloſes the oppoſing 
veſſel fide to fide. This manceuvre is infallible when you have 
the advantage of ſailing, provided very great attention is paid to 
it. But great attention is neceſſary; becauſe, if at this moment 
the weather-ſhip, which wiſhes to avoid the boarding, either ſets 
her courſes, or lays all thoſe flat a-back which ſhe had ſet, ſhe may 
perchance break the grapnels if you have neglected to trim your 
fails in the ſame manner as hers: for, by making more fail, if the 
wind be a little freſh, ſhe will ſhoot a-head through the water, 
and drag the boarder with ſuch force as to break the chains or 
hawſers by which the two ſhips are confined together. By laying 
all flat to the maſt, the boarded veſſel is ſtill more likely to ſucceed, 
ſince the fails of one ſhip will be full, while thoſe of the other 
are a-back. | 

This mode of boarding may, as ſhewn. before, be anticipated 
and avoided, if the boarder does not pay the ſtricteſt attention to 
his own as well as to his adverſary's manceuvres : but it may be 
{ill more readily avoided, if the laſt-mentioned veſſel braces her 
head-fails ſharp a-back, ſetting . only, if neceſſary, the fore - ſail 
(F+ 37), at the ſame inftant laying to the maſt or ſhivering (accor- 
ding to the neceſſity for more or leſs ſternway) all thoſe which are 
abaft, (F. 36,) and putting the helm hard a-lee. (F. 58.) All this 
is to be executed when the boarder is ftill about a ſhip's length 
(more or leſs) a-ſtern of the other veſſel. The quickneſs of this 
evolution, and the rapid veering of the weather-ſhip, may bring 
the boarding-veſſel, which is a little to leeward or a- ſtern of the 


other, into the moſt dangerous ſituation, if ſhe does not manceuvre. 
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in the ſame manner and with equal celerity ; as the boarder's ſails, 
being full, keep up his velocity, and may, before he can veer, en- 
gage his bowſprit in the main-»ſhrouds of the enemy, who pays 
ſhort round on her head, 

This terrible and dangerous ſituation is infinitely to be dreaded ; 
and it is of the higheſt importance to pay the ſtricteſt attention to 
your own manceuvres, and to thoſe of your opponent, which you 
are to endeavour to foreſee and avoid as much as poſſible. 

It is eaſy to conceive, that, if you wiſh to board a ſhip, and to 
engage your enemy's bowſprit in your main-ſhrouds, you need 
only get a little to windward of her, and about one or two ſhips 
lengths a-head, more or leſs, as (from the knowledge you have of 
the celerity of your ſhip's movements) may be judged ſufficient ; 
then brace ſharp a-back the head-fails, ſhiver the after ones, or lay 
them flat to the maſt, with the helm a-lee. This manceuvre, 
well executed, and covered by a briſk fire, will commonly ſucceed : 
but care muſt be taken not to come round too ſoon, but to range 
very cloſe to your adverſary; becauſe, if you ſhould not be a-head 
enough of him, you might fail in boarding, by paying too ſhort 
round, and then you would infallibly get your bowſprit foul of his 
fore-ſhrouds, which would be highly diſadvantageous. 

If you ſhould find yourſelf too far a-head, the deſign will be 
fruſtrated, by your paſſing under the bowſprit of the enemy, who 
will however be thereby expoſed to be raked at his head, if he 
does not manceuvre in the fame manner and with equal ſwiftneſs 
as the boarding-veſſel, which has the great advantage of priority. 
It is abfolutely neceſſary to range very cloſe to the ſhip, whoſe 
bowſprit you wiſh to engage in your rigging ; becauſe, if you at- 
tempted to execute this at only a ſhip's length large and to wind- 
ward of your opponent, he has only, the inſtant he perceives your 
defign, to put the helm hard a- lee and heave-in ſtays, if he does 
not chooſe to act in the fame manner as you do. If this laſt me- 
thod is properly executed, the two ſhips can only range very near 
each other and exchange their broadfides, and the lee-ſhip will im- 
mediately gain the wind of her adverſary. Therefore, to execute 
this manceuvre well, the veſſels muſt be nearly yard-arm and yard- 


arm, 


If 
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If the boarder be at a certain diſtance aft on the weather-quar- 
ter, the ſhip, wiſhing to avoid boarding, muſt heave-in Rays, as 
foon as the other veſſel is in the act of veering, in order to cloſe 
her to leeward, By this manceuvre they will find themſelves head 
to head, ſo that they may fire reciprocally their broadſides, in 
paſſing on oppoſite directions, and the lee-ſhip will get to wind- 
ward, 


TO BOARD WITH THE WIND LARGE. 


If two ſhips engage with the wind large, the boarding-veſlel 
ſhould keep as cloſe as poſſible on the lee-quarter of the ſhip ſhe 
means to attack thus, that ſhe may execute this deſign, as has 
been ſhewn before, by coming rapidly to the wind, and being care- 
ful not to paſs a-head of her opponent. 

The weather-ſhip, to avoid being boarded, muſt act on her 
part as was directed in the preceding article, according to circum- 
ſtances, 

A ſhip may alſo be boarded on the weather- ſide, by conforming 
to what has been ſaid of boarding to windward. 

When two veſſels are engaged, with the wind right aft, the 
ſhip, deſirous of boarding, ought to drop a-ftern of the enemy, in 
order to run up cloſe along- ſide of him, if the boarder has the ad- 
vantage of failing; for, as ſhe then advances towards her adver- 
fary, her adverſary can only endeavour to range rapidly to the wind 
on the other tack, as ſoon as the bowſprit of the boarder is a- breaſt 
of her ſtern, and thus gain the wind, in order to be in a ſituation 
to extricate herſelf more eaſily by a good mancuvre. 

The boarding-veſlel ſhould be permitted to come a-breaft of the 
ſtern of her adverfary before ſhe hauls her wind; becauſe, if ſhe 
were to do this ſooner, the ſhip a-ftern, at a ſmall diſtance, would 
board her perfectly well, even if they fail equally ſwift, fince the 
boarder would be to windward, would run large longer than the 


other, 
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other, would range more ſlowly to the wind, and continue to tem 
a-head of the flying ſhip. What makes this more evident is, that 
the boarder, coming from windward, preſerves longer his veloci- 
ty, trimming his ſails only as the ſhip comes to the wind, and cuts 
the courſe of his adverſary. with a line leſs curyed than that de- 
ſcribed by the retreating ſhip. 

If, by coming too ſoon or too faſt to the wind, the boarder 
choſe to abandon his deſign, he might do ſo by veering a few 
points on the other tack and ſhortening fail ; fo that the retreating 
ſhip will ſhew her ſtern, and the boarder can then rake her by 
paſſing under her ſtern. 

When you attack a ſhip cloſely to leeward, you may keep away 
a little, when you are a-breaſt of her, ſeeming to yield under her 
fire. If this ſhould induce the oppoſing ſhip to veer, in order to 
keep you more under her guns, you have only to heave rapidly to 
the wind, by putting the helm a-lee, trimming all ſharp abaft, and 
ſuppreſling the effect of the head-ſails ; all of which is to be done 
in the ſame inſtant you perceive the enemy bears down upon you. 
The quickneſs of this manceuvre, and the priority of the move- 
ment you gain thus on your enemy, will ſoon cloſe the two ſhips ; 
and, if proper attention be paid, and the diſtance well meaſured, 
it may happen that the enemy's bowfprit will be entangled in your 
fore or main rigging ; which would be a moſt advantageous thing 
in your attempt to board. But much confidence muſt not be 
placed in this, as you do not frequently meet with perſons ſo eaſily 
duped : it may even happen that you will no longer be able to at- 
tempt the boarding, if the weather-ſhip, inſtead of bearing away, 
plied to windward more and more; for this feint manceuvre may 
take you too far off to leeward of your adverſary. If you ſhould 
happen to be a ſhip's length to leeward, and about the ſame diſ- 
tance a-head of the veſſel with which you are engaged, you may, 
under cover of a heavy fire, heave-in ſtays. By this mancuvre 
you come right athwart the enemy's hawſe, rake him fore and aft, 
and board him, his bowſprit being right over your gangway ; nor 
can he poſſibly avoid your broadſide; for, if he heave all a-back 
and make a-ſtern board, which is his only reſource, he may avoid 
being boarded, but will always be in a very bad ſituation. 


BOARDING 
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BOARDING AT AN ANCHOR, 


If it be intended to board a ſhip which is at an anchor, riding 
head to wind, it muſt be executed under fail; for, if you cannot 
approach the enemy but by towing yourſelf a-head, you will never 
be able to board her againſt her will; ſince it will always be in 
her power to annoy the boats which are laying out the tow-lines. 
It ought not, therefore, to be attempted, unleſs you are under way. 
To perform this with ſucceſs, you muſt be ſufficiently to wind- 
ward to approach her by a little falling off, without expoſing your 
ſtern to her fire, which ſhe could play on you with great advan- 
tage in this ſituation. Suppoſing, therefore, the boarder to be 
thus to windward, ſo as to be able to approach his opponent at an- 
chor, the aſſailant ought to ſtop his headway, by taking a- back his 
mizen-topſail and fore - ſtayſail, and, when about a ſhip's length a- 
head of the veſſel he means to board, let go an anchor; then work 
in ſuch a manner, that, as ſoon as the mizen-topſail is taken a- 
back, the mizen cloſe aft, the topſails clued up, and the fore-top- 
maſt-ſtayſail hauled down, he may come head to wind, and veer 
away cable, till, by falling off, he comes board-and-board with 
his opponent, who is {till riding at her moorings, and who, at that 
inſtant, ought alſo to be raked by the boarder. 

The boarding-ſhip has no other way of manceuvring but this; 
becauſe, as ſoon as the anchor is gone, the ſhip acquires ſtern- 
way; and, when the cable is checked, ſhe comes head to wind, 
in which ſhe is greatly aſſiſted by the mizen and mizen-topſail, 
which impel her ſtern to leeward (F. 40 and 44), till the wind is 
right in the direction of the keel; and, as the cable is veered a- 
way till exactly along-ſide the ſhip at anchor, her own anchor 
being right a-head of the veſſel ſhe means to board, it follows, 
that, as ſoon as the boarding- ſhip comes head to wind, ſhe is in a 


proper ſituation to throw her grapnels, and ſend her crew on 


board of the other, if they are the ſtrongeſt. 
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The ſhip at anchor ſhould never wait for the enemy in that ſi- 
tuation, which is always diſadvantageous, and there is always much 
greater probability of getting clear when under way. But if, for 
ſome unforeſeen cauſe, you are obliged to continue at anchor, you 
are to take advantage of the moment, when the ſhip which at- 
tacks lets go her anchor, to cut the cable by which you ride. By 
this manceuvre you fall athwart, rake your adverſary, avoid being 
boarded, and bring up with your lee-anchor. Beſides, if time will 
admit before the attack, you ſhould not neglect to caſt two ſprings 
out, one on each fide of the cable by which the veſſel rides, if you 
have not had time before to lay out two anchors, in order not to 
be ſurpriſed, in caſe the ſhip which attacks has it in her power to 
paſs on either fide of you: and, when you perceive for which fide 
ſhe is determined, you heave on the ſpring which is on the ſame 
fide ſhe has let go her anchor if ſhe be a-head, and on the oppoſite 
if ſhe be a-ſtern, veering out at the ſame time the other ſpring 
and cable, till you bring the aſſailant right a-breaſt of you. Then 
you may rake him at pleaſure, as he has no way of getting out of 
this dangerous ſituation. His only courſe would be to prevent 
this danger by having a ſpring alſo; and, under cover of a briſk 
fire, veer upon that ſpring and cable to lay his enemy handſomely 
on board. But, if he has neglected this precaution, he muſt cut 
his cable, and drop on board of the ſhip to leeward ; who, on the 
other hand, has no way to avoid being boarded, but by cutting, to 
get under way or to run on ſhore, 

It is always eaſy to board a ſhip at anchor, when the wind will 


allow you to approach her under fail; and the beſt way to proceed 


is, to run her along-ſide, or to bring-to to windward of the ſhip 
you wiſh to attack, keeping her exactly to leeward of you; then 
drift on board of her, by trimming your ſails in ſuch a manner, as 
to keep, as near as poſſible, your broadſide oppoſite to that of the 
adverſe ſhip ; annoying her with your guns till you can cloſe her, 
and your e en 

ſerved as it might otherwiſe be. 
When you are under way, and purpoſe to board a veſſel moored, 
let go an anchor at the time of boarding; for, if the ſhip attacked 
ſhould 
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' 


- 10 * — —— —d — 1 — — — — — — — ̃᷑T—S— — —  — —B — — — 


— — — — 


_- 


(Captlam ana- 


Plate about 4 Inches broad & half an Inch thick . On the torepart of the Flate, gn cach ide of the middle line ,are chap bode: 


(ICT AI, 


— —— 


Subetititte tor a Rudder when lot . 


A, 


\Hoop 
Fid Hole to chip the Tiller in £3 1 r 


Secure i rhom u“ 


— --+ 
247 


i 


2 0 2 


1 
* 
1 
444 


nd by of tron , br Balla , or by an 


Ih 
e are removed when it is axed . 


m_ —_ — 2 


: 


2 


* 


4 


3 40 


Oe ee ES 


god as naw; 2 2 to anv de- | 


Method of reetoring Mats when wounded 
by inverting them. 


"C1 the wound is within auch a pe” divtance from the ficad | 


will be a. 


ara 


þ 


1 
c 4 
Jy 
a te es. 


n 


— <7 + 294 
—_ 5 — 
eee ——— OO Fa Fre 


n 
— 


Rar bn, 


bu, jo porn rv an woe aiim vo. 
— 6 c—— 9— — w 


2 
wy £4: 


A * 
5 


LACS 


in une 


h 


& 
CTTTTW”.”. Rs 


N. 


m —˙ qr T7 % „„ „„ „„ of o& = -o ——” 


. ¹ · A . ==  e m= m_=- ww 


— 


994 fn . 


When the Hat ts mating, the Juno at the Heel chould\ 
be made to /it the sguare hole in the Cap. And when in 
verted , by lelfing in the Trextle Trees one third of thor - 

thichnezs, a bed is formed for bolting them to the 5 
and ORC O7 the two peces of” Oat that form the ful. 
Stook i rawed acunder in the middle ill when range 
and bottrd on the Thivart a, of the mact , make - 
Naa 4: Stops to cupport the Trextle Trees. 


— —— !.̃— — . . — —- 


THE PRACTICE OF WORKING SHIPS, 227 


mould at this moment cut her cables to drive on ſhore, this would 
prevent your running a-ground together. 


CAPT, PAKENHAM's INVENTIONS, 


On the oppoſite plate will be found an accurate repreſentation 


and a full deſcription of Capt. Pakenham's very uſeful inven- 
tions, | 
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Sz AUVTHONITY. 
The following uſeful Publications, on Navigation and Trade, are printed for D. STzx:.. 


I. HE EI ZMENTS AND PRACTICE OF RIGGING, SEAMANSHIP, and 
NAVAL TACTICS. Leaving wholly untouched the ſuſlject of ſhip-build- 
ing, this work embraces every art neceſſary for the equipment of a ſhip in a moſt 
particular manner. The making of maſts, ropes, anchors, ſails, and blocks, is diſ- 
cuſſed with a minute preciſion, which will be found not only new but ſerviceable to the 
naval artiſt. The Britiſh ſeaman and Britiſh officer will find the complex ſubjects of 
rigging, ſeamanſhip, and naval tactics, more fully and correctly treated of than 
has ever before appeared in the Engliſh language. The whole is elegantly printed on 
= ſuperfine wove paper, with new types, illuſtrated with upwards of one hundred 
beautiful and correct engravings, and ornamented with a frontiſpiece, deſigned by 
Smirke and engraved by Neagle. In two volumes, quarto, price four guineas, in boards. 
2. PRINCIPLES OF LINEAR PERSPECTIVE, particularly adapted to ſhip- 
ping. Containing rules to draw correctly the forms of ſhips in every poſſible poſition, 
Illuftrated with plates, Svo. 3s. ſewed. 

3. THE SHIP-BUILDER's REPOSITORY ; containing the principles of the art, 
with the theory and practice fully explained. In one volume, 4to. price x /. 6s. bound. 

4. THE UNIVERSAL DIRECTORY ; containing tables which ſhew, at one view, 
the ſolid contents of all kinds of packages. Particularly uſeful to merchants, cap- 
tains, mates, &e. long 8 vo. price 6s. bound. 

5. COASTING DIRECTIONS FOR THE NORTHERN NAVIGATION, from 
London, through all the different channels of the river Thames to the Orkney and 
Shetland Ifles ; with the North-Sea, the Cattegat, the Sound, and the Gulph of Fin- 
land. To which are added, the ordinance reſpecting the ceremony of lowering in the 
Sound, and the regulations and inſtruct ions to be obſerved in the ports and harbours of 
the Empire of Ruſſia, as publiſhed by authority. With a comprehenſive tide-table, 
and correct tables of the latitudes and longitudes. By J. Chandler, of Orford, pilot. 
Price 25. 6d. 

6. COMPLETE DIRECTIONS FOR THE BRITISH CHANNEL, Briſtol Chan- 
nel, and part of the coaſt of Wales, to Milford-Haven, including the iflancs of 
Guernſey, Jerſey, Alderney, &c. and particular directions for Ply mouth-Sound, Ha- 
moaze, Catwater, Fowey-Harbour, Falmouth-Harbour, Mount's Bay, &c. Adapted 
to Mr. Chandler's chart of the Britiſh Channel, on three large ſheets, price 25. 64. 

7. THE SHIP-MASTER's ASSISTANT and OWNER's MANUAL; contain- 
ing complete information, as well to merchants, maſters of ſhips, and perſons em- 
ployed in the merchant-ſervice, as to officers and others in the royal navy, relative ts 
the mercantile and maritime laws and cuſtoms. In the courſe of which the following 
ſubjects are particularly elucidated — x. Diſburſements and other ſhip-accounts. 
2. Tables uſeful in maritime affairs. 3. Exchanges. 4. Real and imaginary moneys of 
the world. 5. Owners. 6. Maſters. 7. Seamen and ſeamen's wages. 8. Impreſs 
fing. 9. Articles of regulation for the royal navy. 10. Freight. 11. Charter-partie-. 
12. Demurrage. 13. Inſurance. 14. Bottomry. 15. Salvage. 16. Averages. 17. Pri- 
vateers. 38, Quarantine. 19. Bills of exchange. 20. Navigation-acts. 21. Smuggling- 
acts. 22. Manifeſt-afts, 23. Fiſheries in the Greenland ſeas and Davis's Streighte. 
24. Southern whale-fiſhery. 25. Britiſh fiſheries. 25. Newfoundland fiſheries. 
27. Slave-trade. 28. Act for conſolidation of the duties. 29. Duties in the United 
States of America. — The ſixth edition, improved and enlarged. The whole compiled 
from undoubted authority, and the acts of parliameat faithfully abridged, by a Gen- 
tleman of the Inncr Temple. Price 65. 


